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@ Two Years With Bunker 'C" Fuel 


@ New York Central Investigates... 
Diesel Wheel Slip and Slide 


NO STUCK RINGS 
IN 117,935 
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For a real “workhorse” we give you this 1500 l 
h.p. Nordberg Diesel in the Sioux Falls, S. D., 


municipal power plant. It has been in service impressively low — an average of 4,855 h.p. 
96° of the time for 14 years, running up a hours per gallon of Texaco Ursa Oil for the 
‘otal of 117,935 engine hours. Says A. T. Han- last year reported. 
son, Chief Engineer — Everywhere, Texaco Ursa Oil keeps effi- 
“We have to have effective lubrication to ciency high, maintenance costs and fuel con- 
maintain our operating schedule. The efficacy sumption low. There is a complete line of 
of Texaco Ursa Oil in this engine is indicated Texaco Ursa Oils to assure top performance 
by the fact that we have never found a stuck from Diesel, gas and dual-fuel engines. They 
ring and — even after 117,935 engine hours — are approved by leading engine builders and 
all but one of the engine’s original cylinder preferred by operators. In fact — 





TUNE IN . TEXACO 
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IN 14 YEARS this 1500 h.p. Nordberg Diesel, 
lubricated with,Texaco Ursa Oil, has generated 
71,239,000 kwh., at the rate of 12.16 kwh. 


per gallon of fuel consumed. The three other 


J engines in the Sioux Falls plant — one 1250 

j h.p. Nordberg and two 520 h.p. Busch-Sulzer 

4 ' Diesels — are also lubricated with Texaco, also 

, i| } have fine records for efficiency and economy. 
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lubricated with Texaco than with any 
other brand. 


A Texaco Lubrication Engineer wilk gladly 
help you get better performance from your 
engines. Just call the nearest of the more than 
2,000 Texaco Distributing Plants in the 48 
Scates, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


RSA OILS FOR ALL DIESEL, GAS 
U | AND DUAL-FUEL ENGINES 
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NO STUCK RINGS 
TRACES 
_ ENGINE HOURS 


For a real “workhorse” we give you this 1500 
h.p. Nordberg Diesel in the Sioux Falls, S. D., 
municipal power plant. It has been in service 
96°° of the time for 14 years, running up a 
total of 117,935 engine hours. Says A. T. Han- 
son, Chief Engineer — 

“We have to have effective lubrication to 
maintain our operating schedule. The efficacy 
of Texaco Ursa Oil in this engine is indicated 
by the fact that we have never found a stuck 
ring and — even after 117,935 engine hours — 


all but one of the engine's original cylinder 


liners are still in service.” ; 

In addition, lube oil consumption has been 
impressively low — an average of 4,855 h.p. 
hours per gallon of Texaco Ursa Oil for the 
last year reported. 

Everywhere, Texaco Ursa Oil keeps effi- 
ciency high, maintenance costs and fuel con- 
sumption low. There is a complete line of 
Texaco Ursa Oils to assure top performance 
from Diesel, gas and dual-fuel engines. They 
are approved by leading engine builders and 
preferred by operators. In fact — 
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IN 14 YEARS this 1500 h.p. Nordberg Diesel, 
lubricated with,Texaco Ursa Oil, has generated 
71,239,000 kwh., at the rate of 12.16 kwh. 
per gallon of fuel consumed. The three other 
engines in the Sioux Falls plant — one 1250 
h.p. Nordberg and two 520 h.p. Busch-Sulzer 
Diesels — are also lubricated with Texaco, also 
have fine records for efficiency and economy. 
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For over 15 years, more stationary 


Diesel h.p. in the U.S. has been 


lubricated with Texaco than with any 


other brand. 


A Texaco Lubrication Engineer wilk gladly 
help you get better performance from your 
engines. Just call the nearest of the more than 
2,000 Texaco Distributing Plants in the 48 
Scates, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


RSA OILS FOR ALL DIESEL, GAS. 
U : . AND DUAL-FUEL ENGINES 
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WORTHINGTON 1085-KW DIESEL ENGINE, is one of three Worthington engines now 
serving at Ford City, Pa., municipal power plant. This engine, during first 2 years of 
operation, logged 16,490 hrs. with average luke oil consumption of 5,400 hp hrs 
per gallon. 


Ford City, Pa.—Another “repeat” customer 
of Worthington Diesels 


Borough officials take pride 

in power plant’s operating economy 

during 16 years 

Sixteen years have passed since the first Wor- 
thington Diesel was installed in the municipal power- 
generation plant at Ford City, Pennsylvania. 

The latest installation— made in 1948—is a Wor- 
thington 1085-kw Diesel generator set. Other Wor- 
thington performers in the plant are the 300-kw unit 
installed in 1936 and the 462-kw unit installed in 1938. 

Borough officials and the plant manager—who 


Worthington-Built Auxiliaries 


ENGINE STARTING Ou TRANSFER 
COMPRESSORS pumps 


COOLING WATER 
CIRCULATING PUMPS 


pride themselves on operating economy —tell us they 
now take for granted the dependability of their 
Worthington engines. Local consumers—some 6,000 
—have the low consumption of fuel oil and lube oil, 
as well as low maintenance expense, to thank for their 
economical rates. 

Worthington’s complete line of engines can give 
your municipal installation the most economical 
power no matter what fuel is used. For more data on 
modern Worthington engines—gas, Diesel, or dual- 
fuel—write Worthington Corporation, Engine Divi- 
sion, Buffalo, N. Y. 

E.2.4 


EVAPORATIVE. TYPE 
ENGINE WATER COOLERS 


Economical Continuous Power— Diesel Engines, 150 to 2,100 hp... 


Gas Engines, 190 to 2,100 hp. . 


. Dual Fuel Engines, 150 to 2,100 hp. 
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Cost Records Prove --° 


VAN NORMAN EQUIPMENT 
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expensive equipme 


best you can buy 


‘5 the least 


because it’s the 
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“With these machines added to our numerous other Van 
Norman machines, we give topnotch service to our large 
clientele. Our increasing sales are ample evidence of the very 
good service these machines enable us to render.”’ So says 

a leading engine rebuilder, about his No. 
232 ‘Pin Shop” and his No. 500-B 
Valve Regrinder. And they Il in- 
crease sales for you, too! See your 
jobber or write Van Norman 
Co., Springfield 7, Mass. 


No. 500-B Heavy ‘ No. 232 
Duty Valve Regrinder 


“Pin Shop” 
... regrinds valves up to 1” stem diameter, reconditions rods, fits pins to rods, then 
also push rods, con-rod caps, valve stem fits pins to pistons, faster and more ac- 
ends, rocker arms. curately than any other method. 


The Best-Equipped Shop 


Gets the Business! “Tt Pays to Van Notmanize” 
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XF BATTERIES 


For diesel-powered equipment 
No starting headaches, no lost time—on or off the highways— 
when you use Exide *.F batteries. They assure quick break- 
away and fast acceleration of engine to firing speed. The Exide 
XF is the best diesel-starting battery that even Exide has ever 
made. The new Exide XF sets a new high standard of economy 


and performance. 


WITH XF BATTERIES YOU GET: 

EXTRA LONG LIFE. Longer than you ever thought possible. 

QUICK BREAKAWAY and fast acceleration of engine to firing speed. 
RUGGED CONSTRUCTION for rough usage in hard service. 

LOW COSTS of operation and maintenance. 


OUTSTANDING FEATURES: 
e New grid alloy ¢ New active material—G.O.X. 


e Lower gravity electrolyte « New dual insulation 


Now, more than ever before 
EXIDE IS YOUR BEST BATTERY BUY...AT ANY PRICE 
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You're actually “piping trouble” to your 
engines and compressors when you fail to 
properly filter the air at the intake. The result 
is always the same—always costly —major re- 
pairs accompanied by important production 


losses. 


Nor does the presence of just any filter at the 
intake guarantee protection. If it’s doing a 
job short of perfection, you are merely delay- 
ing your troubles. That’s why AAF’s Type 
“OC-H” Air Intake Filter is a favorite in the 


INTAKE 
R OUTGO® 


“AAF “OC-H” Filters 
Eliminate Costly 
Repairs and Time 
Losses Due to 
Dust Damage 


field. This washable unit-type filter combines 
high cleaning efficiency with low resistance to 
air flow and large dust holding capacity. Its 
first cost is low, and sturdy construction as- 


sures long, trouble-free operation. 


Don’t let “dust protection” be an afterthought 
in your planning. AAF’s complete line of Air 
Intake Filters permits the selection of the 
most economical and efficient unit for hand- 
ling your specific dust loads. Write us today 


for complete catalog information. 


| Aw Litter 


COMPANY INC. 


445 Central Avenue, Louisville 8, Kentucky « American Air Filter of Canada, Ltd., Montreal, P. Q. 
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HERE’S WHY IT GETS 


F SIX MEN ali tugged on a rope at once, they 
I could pull more than if only three tugged and 
three rested. That’s the way the General Motors 
2-cycle Diesel engine in this tractor works. Every 
cylinder produces power every revolution of the 
crankshaft—twice as many power strokes per 
crankshaft revolution as in 4-cycle Diesels. 


This GM Diesel feature helps give construction 
equipment the ability to get work done faster. In 
Allis-Chalmers’ HD-9’s and HD-15’s, for example, 
when tough going has reduced travel speed 40°; 
the tractor will have increased drawbar pull almost 
20°, over rated pull. Travel speed has to drop 
45°° before drawbar pull even begins to fall off. 


The tractor ties into a load faster and “hangs on’”’ 


Diesel Power and Diesel Transportation 


WORK DONE FASTER! 


to it longer. This means more work done, more dirt 
moved every shift! 

This is another way of telling you why more and 
more contractors are switching to GM _ Diesel- 
powered equipment to speed production and cut 
costs. GM Diesels are available in more than 750 
models of equipment built by 150 different manu- 
facturers. It will pay you to specify GM Diesel 
power for your machines. 


Single Engines 161275 H.P Multiple Units Upto &40H.P 





GV 


GENERAL MOTORS 


DIESEL 
POWER 


DETROIT DIESEL 


ENGINE DIVISION 
GENERAL MOTORS + DETROIT 28, MICHIGAN 























surprised 


at the 
condition 
of this 





engine” 


... Says G. V. Yarger, 
Supt. Municipal Utilities 


“When we finally opened up our Worthington, 
it was in the best condition I’ve ever seen a diesel ; Waverly, lowa 
engine that had operated such long hours 

and under such heavy loads as this unit. It had a total 

of 48,926 hours on it — 8,987 hours of tough operation since the 


last overhaul. 
Mr. Yarger continues, “We've been using Sinclair RUBILENE“ Heavy in the 
crankcase and RUBILENE H.D. 30 in the cylinder lubricator. 


These RUBILENES have kept the crankcase and upper pertions of the cylinders 


exceptionally clean and bright, with no sign of carbon or deposits.” 


That's a typical report on the exceptional qualities of the Sinclair RUBILENES... 
evidence that they could improve the efficiency of your diesels, too. 

Why not switch now? Contact your nearest Sinclair Representative or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL OILS 
Save wear and replacements 
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Ina separate new auxiliary engine room, on the 
U.S. Coast Guard Cutter Courier, three 725 h.p. 
Enterprise diesels with Bendix* Fuel Injection 
equipment are playing an important part’ in 
helping to fight the cold war. 


For this is the power plant that helps to transmit 
the Voice of America through the Lron Curtain to 
the captive peoples of the world. 


To provide the electric power for the big trans- 
mitters, generating facilities must be capable of 
carrying difficult, variable loads with unvarying 
frequency, efficiently and dependably. Further- 
more, the Enterprise diesels must continue to 
operate even if no better oil is available than 
residual fuel. 


Main transmitter room from which programs can be initiated 
or Voice of America broadcasts from land based points 
can be relayed out again with greatly amplified range and power. 
To help accomplish this important yet difficult 
task, Bendix Fuel Injection equipment was 


selected. In fact, wherever unusual performance 
standards are required, there is no better choice f 
in fuel injection equipment than Bendix for 
complete dependability. *REG. U.S. PAT. OFF. qh 
a 
ae. | ‘ m.. 


SCINTILLA MAGNETO DIVISION of 


dus 
AVIATION CORPORATION 


SIDNEY, NEW YORK 


. Western Market Office: 582 Morket Street, Son Francisco, Calif 
Power for the 150,000 watt medium wove transmitter and two 


35,000 watt short wave transmitters is supplied by three Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y 
Enterprise diesel engines with Bendix Fuel Injection equipment. 
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We were getting bearing failure in 100 hours 
.. Until we standardized on 











FULL-FLOW 


Dy fects 


ASA 


im SERVICE SO SEVERE that engine bearings for- 
merly failed in a hundred hours or less—the same 
Diesel equipment now operates more than a thou- 
sand hours with no visible bearing wear! 

This enormous increase in bearing life—this 
Diesel manufacturer reports—can be credited en- 
tirely to Purolator Full-Flow Micronic* filtration. 
Needless to say, Purolators are now standard 
equipment on all this manufacturer’s Diesel vehi- 
cles and industrial engines! 


aN ie ’ 

The Purolator* Micronic element traps dirt down to 
submicrons in size, and has many times more dirt 
storage space than old-style filters. 

Not once... not twice... but every 


tion down to submicrons (.0000039 in.)! conduct any type of comparative filter 


time Purolators have been tested by the 
world’s largest and most important 
makers of internal combustion engines 

Purolators have won top honors. No 
other filter is capable of delivering the 
high flow rates necessary for filtering 
all the oil at each pass— full-flow filtra- 
tion—with minimum pressure drop 
throughout a lengthy service life. And 
no other filter gives dependable filtra- 


The Micronic element has ten times the 
effective filtering area of old-style filters. 
And—size for size—no other filter pro- 
vides as much dirt storage space as does 
Purolator. 

Want to prove Purolator’s outstand- 
ing superiority to your own satisfaction 

. on your own equipment... in your 
own way? Our Engineering Department 
will gladiy co-operate in helping you 





test you may prefer. Simply write, de- 
scribing your equipment. «rey. 
PUROLATOR PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


S. Pat. Off 


PUROLATOR 
MICRONIC OIL FILTER 


“FIRST IN THE r FIELD OF FILTERING” 


watt anednaihe tees 
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POWERS ACCRITEM REGULATOR 
“wees Reverse Acting 








POWERS 
FLOWRITE 
VALVE 
Direct Acting 








COOL WATER 


ACCRITEM REG 


Unsurpassed for reliability and power 
to operate large or small size 3-way or 2-way 
diaphragm valves for accurate contro! of jacket 
water and lube oil cooling temperatures. 











—hetione ADJUSTABLE MINIMUM BY-PASS 





HOT water 


' POWERS 3-WAY 
POWERS ACCRITEM ' FLOWRITE 
~- —_|. 3 ~~ REGULATOR 
AiR OR REVERSE ACTING 
WATER > 
SUPPLY 











TEMPERED WATER . * oe lta ~ air or water 
; operated 
JACKET WATER CONTROL 
FOR DIESEL OR 
GAS ENGINES 


mB .—— & Accurate, 


Use Accritem Regulators to control diaphragm op- 

- erated valves or dampers. They save labor, stop losses 

JACKET WATER oi oes » over-heatiog | ave the ing — 
cums eobanes :, caused by over-heating and have the following 


for DIESEL and 8 semiielian milmueiiaee 
GAS ENGINES gy ey 5 





























@ Adjustable Sensitivity and over-heat protection. 
® Calibrated Dial temperature adjustment. 


®@ Simple, Rugged Construction withstands vibration 
and insures many years of reliable service. 





@ Temperature Ranges 50 to 250° F. and 150 to 350° F, 


® Easy to Install Requires 15 Ib. supply of compressed 
air or water for its Operation. 





® Small Size — regulator head is only 2%" x 35%", sen- 
sitive bulb is 12” long with 14" L.P.S. connection, 


Proper Cooling saat me ae a SPO WE om 
Temperatures , , - pears —E 
tocmanny Rie “ale 3 és 7) FLOWRITE and METAFLOW 
Accritem Regulators i i he | 
* Makes ignition easier - j 
* Preventsrapid break- & 4 [ s ‘3 o> se x controlled by a POWERS 
down of lube oil * De- 


creases cylinder and : F 4) | asl . ; sis ACCRITEM HEAT REGULATOR 


piston ring wear * Re- 


Diaphragm Valves 


provide an unbeatable 
duces danger of piston 


; ° ' ; , ‘ combination for better contro! 
siezure * Lowers fuel a 


and lube oil consumption ee Te ty. Spel and lower maintenance 


Write for Bulletin 316—or phone our nearest office for 
POWERS ACCHSTEM REGULATOR prices and further information about POWERS 
a i 


ACCRITEM regulators and diaphragm valves. 























THE POWERS REGULATOR CO. 
SKOKIE, ILL. » OFFICES IN OVER 50 CITIES + See Your Phone Book 


CHICAGO 13, 1LL., 3819 N. Ashland Ave. « NEW YORK 17,N.Y., 231 E. 46th St. 
LOS ANGELES 5, CAL., 1808 West 8th St.» TORONTO, ONT.,195 Spadina Ave 
MEXICO, D. F., Apartado 63 Bis 

















s of Temperature and Humidity Control! 
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LUBRICANT OM Dolo Oil 





‘THE 
ENGINEER'S 
REPORT 


SERVICE 








ih 


THIS SET OF OIL RINGS and the piston and con-rod work. There were no broken or stuck rings; the oil- 
bearing at right—all from a D-8 Caterpillar using return holes were open; all parts were free from de- 
RPM DELO Heavy Duty Lubricating 0il—appear just as posits. The crankshaft was not more than 0.001 inch 
they did when removed after 7721 hours of earthmoving out of round at any point and was reinstalled. 





How RPM DELO Oils reduce wear, corrosion, 
oxidation in all Heavy-Duty Engines 


eo a 6 ae » ey ’ . Contain special additives that provide 
Pe SOS BP hea tao metal—adhesion qualities...protect 
THE D-8 "CAT" above is the one from which the parts parts whether hot or cold, running or 
came. It isoneof 11 large diesel tractors operated by idle. 
the T. H. Walsh-—Argo Engineering Co. Los Angeles. . Anti-oxidant resists deterioration of 
By using RPM DELO Oils, the company regularly gets oil and formation of lacquer...prevents 
5000 or more hours between overhauls. ring-sticking. Detergent keeps parts 
clean...helps prevent piston scuffing. 
- FREE BOOKLET on the ae " - 
4a NOW... RPM DELO Oils gives . Special C ompounds Stop corrosion of any 
es gue wer] you complete infor- bearing metal and foaming in crankcase. 


85° mation on how to 
mee 00 trac os 05% meet any heav;—duty a 
-<— 


a ehealabalatall engine operating FOR MORE INFORMATION about this or other petro- 
ee ee i ‘ondition with one : d 

x. af thease ois leum products of any kind, or the name of your 
Write or ask for it nearest distributor handling them, write or call 


+ 


today any of the companies listed below. 














STANDARD OiL COMPANY OF CALIFORNIA, San Francisco 20 « STANDARD OIL COMPANY OF TEXAS, El Paso 
THE CALIFORNIA OIL COMPANY, Barber, New Jersey « THE CALIFORNIA COMPANY, Denver 1, Colorado 
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No, of course, you wouldn't! 

Then why clean only part of the 
oil in your engine? Why 

he satisfied with anything less than 
the best protection you can give 
your engine’s moving parts? 

Keep all your oil clean, and 

all the moving parts of your en- 
gine protected, with warranted 


Winslow Full-Flow Filters! 


Winslow Engineering Company 
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WOULD YOU CLEAN 
ONLY PART OF 
YOUR FACE? 


4069 Hollis Street + Oakland 8, California 





Your new engine? 


Use OHIO’s service, and incorporate 
all the economies... machining and 
engineering... at the start... 

Cc Cc 


OHIO offers you an extraordinary PISTON service. Help 
in developing designs to meet the tougher conditions imposed 
by tomorrow's engines—then help in taking those designs out 
of the laboratory and putting them into production; OHIO 
PISTON service is that complete. 

Available to you, through OHIO, are the best facilities ef the 
country’s leading piston casting producer. Their engineers and 
ours will work with you to turn theoretical pistons into real ones. 
You will get the best in engineering—and the lowest machining 
cost—in one package. 

While your new engine is still on the drawing board, tell us 
what you expect of its pistons. Then piston performance and 
production will be proved wel! ahead of time for your assembly 
line. For this help, get in touch with The Ohio Piston Company, 
5340 Hamilton Avenue, Cleveland 14, Ohio. . 

Aluminum Pistons 
.— Cast lron Pistons 


Piston Pins 


tHEQHIO PISTON company | cae teheares 


Cleveland, Ohio Oil Seals, Caps, Guides 
Related Parts 











TAYNEW INTAKE FILTERS cive 


q ATER EFFICIENCY 


Plus 


OSITIVE PROTECTION 


> 


IT’S A FACT! A filter which is 99.9; efficient 
is 9 times as effective as one that is 99.0‘; effi- 
cient. Why? because the filter that is 99.9‘, 
efficient lets only one-ninth as much dirt into the 
engine. And, it’s the dirt that gets in that causes 
the trouble. 

The extreme efficiency of Staynew Intake Fil- 
ters provides positive protection keeps shutdowns 
and repairs at an absolute minimum. Efficiency 
actually increases with use. Staynew Intake 
Filters are efficient over a wide range of loads 
and are not affected by temperature changes. 
And, Staynew Intake Filters effectively protect 
vital engine parts without carefully held main- 
tenance schedules . . . frequently operating two 
or more years without attention. 

Get all the facts. Write today for Bulletin S.1.F. 


Representatives in Principal Cities 


ALL TYPES OF FILTERS FOR EVERY 


MODEL D 
Intake Filter 


CORPORATION 
10 Centre Park, Rochester 3, N.Y. 


INDUSTRIAL NEED 





INTERCHANGEABLE CARTRIDGES FOR 
HONAN-CRANE MULTI-CARTRIDGE PURIFIER 


TYPE "MC" TYPE "MF" 


TYPE "'S" contains cellu 
lose fiber packed in cotton sock 
material. Performs same filter- 
ing functions, same efficiency 
as Type “MF” Cartridge. Fiber 
center tube simplifies disposal 
of spent cartridge by burning 


TYPE "Eis similar toType 
“S," except that filtering mate 
rial is cotton waste and excel 
sior. Type “E” is recommended 
when water is encountered in 
the oil 


Mail this coupon for descriptive literature 


TYPE "MC" Cotton bag 
packed with fuller's earth. Re- 
moves products of oxidation 
acids, gums, etc. Keeps nevtral- 
ization & steam emulsion num- 
bers within desired limits. Pro- 
vides refinery-type purification. 


TYPE "MF" Perforated 
metal basket packed with cellu 
lose fiber, Recommended for 
additive oils for complete re- 
moval of solids such as dirt, 
abrasives, scale and other for 
eign matter. Will not remove or 
affect inhibitors 


Tre “Ss” TYPE “E" 


HONAN-CRANE CORP., 
305 Wabash Avenue, Lebanon, Indiana 


DIESEL OIL PURIFIERS 


eeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


give you so many 


VITAL ENGINEERING FEATURES 


The Honan-Crane 'Multi-Cartridge” Purifier is engineered, inside and 
out to provide the high-flow, thorough oil purification essential for 
diesels. Removes all types of harmful contamination . . . substantially 
reduces engine wear and maintenance costs ... quickly pays for itself 
in oil savings alone! 

Here are a few of the time-tested features that make Honan-Crane 
preferred for safety and savings by engineers and operators wherever 
diesels are used: 


1 Filtering and purifying cartridges 
are readily interchangeable to 5 
provide type and degree of purifica- 
tion required by oil condition . 
either additive or straight mineral oils. 
See description of cartridges below. 


Positive oil and gas-tight seals 
and gaskets prevent seepage of 
oil or fumes. Dirty oil cannot contami- 


nate glean oil passages. 


° Clean oil is drawn from top of 

purifier after passage through 
purifying medium . . . thus utilizing 
maximum filtering efficiency of each 
cartridge. False oil levels and drain- 
back are avoided. 


G6 Double-decked cartridges save 
floor space, permit clean design 


greater operating efficiency. 


— eee eee ee ee SS 


3 Cartridge construction assures 7 

even penetration of oil, prevents 
channeling or by-passing. Multiple unit 
design permits thorough purification 
at high flow rate essential for diesels. 


Positive locks and strong pressure 

springs keep cartridges firm and 

securely in place. No channeling be- 

tween cartridges. 

sc i i aa ie nt pn th atc eid ina iin cing sa Se i pita ink 

4 low watt density heater bands 8 
maintain oil at correct tempera- 

ture for smooth flow through purifying 

medium. Steam or hot water heating 

available if specified. 


Purifier is fully equipped with 
automatic controls, pressure 
gauge and safety features. Requires 
no attention except periodic renewal 
of cartridges. 


Honan-Crane Fuel and Lube Oil Purifiers are available 
for any size or make of Diesel Engine 


Take advantage cf Honan-Crane’'s many years of expe- 
rience in providing positive, dependable purification of 
diesel oils. For detailed information and help, write 
Honan-Crane giving make, model and H.P. of your 
diesel . . . describing any unusual aspects of your par- 
ticular oil purification problem. 


Please send me free literature describing Honan-Crane filtration 


and purification equipment for diesel fuel and lubrication oils. 


Company Name 


ALL HONAN-CRANE EQUIPMENT iS SOLD 
ON A PERFORMANCE GUARANTEED BASIS 


Honan-Crane Corp. 


305 Wabash Avenue * Lebanon, Indiana 
A Subsidiary of 


Houdaille-Hershey Corp. 


SS a ore 
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Your Name and Title.... 
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BESIDES CUTTING OUT ROADS, Riendeau 
uses his TD 14 to push his truck and a 15-ton 
load through quagmire road sections 


RIENDEAU HANDLES BULLDOZER HIMSELF. 
He says: “I've had first-hand experience with 
the terrific performance these highest quality 
Cities Service Products deliver.” 


Seeued 
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New Hampshire Logger Cuts 
Truck Roads Through Forest! 


Oscar Riendeau of Berlin, N. H., has been hauling logs for about 
15 years. To get his lumber out of densely overgrown New England 
forests, Riendeau has to cut his own truck roads. He carves out his 
twisting, turning truck roads with an International TD 14 Diesel . . . 
powered by Cities Service #2 Diesel Fuel! . . . lubricated with Cities 
Service Lubricants! 

Says Riendeau: “| use Cities Service Products throughout my opera- 
tion... diesel fuels, lubricants, gasolene, and even tires. These high 
quality, dependable products have kept my equipment at work full 
time under really rugged conditions. | heartily recommend them for 
any earth moving or trucking operation.” 

Why not try Cities Service Fuels and Lubricants in your operation? 


CITIES Q) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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: Why Industry 
; depends on Koppers 


] 
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. 

7 
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* 
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Koppers manufactures piston rings in every size, of every type, for every industrial and aircraft purpose. 


ROM everywhere in industry come reports of 

savings in time, labor and money through 
the use of Koppers Rings in diesel and gas engines, 
hydraulic presses, compressors and other industrial 
equipment. That’s because Koppers research and 
engineering keep up with modern advances in engine 
and equipment design by constantly improving piston 
ring materials and manufacturing methods. 

Koppers K-Iron" Rings are made of a high-grade, 
closely-controlled material that imparts improved 
wear properties and is surface 
treated chemically as an anti-scuff- 
ing aid. They are made in diam- 
eters to 120” in a variety of joint 


y N 
KOPPERS 


types. Koppers Porous Chrome* Rings hold and 
distribute oil during break-in, quickly wear to 
best possible seating...cut cylinder wear up to 
50%, last 4 times as long as ordinary rings! 

Our engineers, who work with you in determin- 
ing the best rings for your applications, have all 
the facilities of the large, modern Koppers piston 
ring plant at their disposal . . . to supply you 
with rings that cut down-time, increase efficien- 
cy and lengthen the life of your equipment. 


WRITE, wire or phone us today for experienced 
help with your piston ring problems. Koppers 
Company, Inc., Piston Ring Dept., 1544 Ham- 
burg St., Baltimore 3, Md. 


*Van der Horst Process 


Koppers American Hammered 


Industrial Piston Rings 


Only KOPPERS can furnish K-Spun® and Porous Chrome! 
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/ 65, 0 0 hours of service 


completed by iil 
9 8 Y, % availability 


28 Alco Diesels 


at 


Twenty-two years ago, Gulf Refining Company installed 
28 Aleo Diesel Engines on its new, 700-mile Tulsa-to- 
Spencerville Junction pipeline. ‘Today, those 28 Alco 
Diesels have completed more than 165,000 hours of 
service and are operating at 98!'0°> availability. And 
since 1941, when the output of the line was greatly 
increased, they have been in actual service an average 
of 97°° of the time. 


Pumping station superintendents throughout the United 
States and Canada specify Aleo Standardized Diesels 
because of this kind of proved dependability ——and 
because of these economy features: 


e Compactness —for lower construction costs 
e Higher Engine Efficiency — for lower fuel costs 
@ Medium Speed —for lower auxiliary equipment costs 
© Flexible Power Range —for lower expansion costs 
For the complete story on Alco Diesel Engines, contact , PRE a ee 


your nearest American Locomotive Company Sales Office. . eee 


You will find them in New York, Beaumont, Chicago. ene ne 


Cleveland, Houston, Kansas City, San Francisco 


Schenectady and St. Louis. AMERICAN LOCOMOTIVE COMPANY 
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Heat 
Exchangers 
You Can 
Depend On 


Harrison heat exchangers have the capacity, 
compactness and durability that Diesel engine 


manufacturers demand. 


No matter what the application, Harrison heat 
exchangers do an efficient, dependable cooling job. 
Because we have been building heat exchangers 

for a long time . . . because we have developed real 
know-how ... we feel sure that we can be of 
service to you. Our representatives are as near as 


your telephone. 


HARRISON 
RADIATOR DIVISION 
GENERAL MOTORS CORPORATION 


LOCKPORT, NEW YORK 
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D-X lubricates them best because 
only D-X contains EXTRINOL 


1 oer . 
BE 


MID-CONTINENT PETROLEUM CORPORATION 
TULSA, OKLA 
Wateriee, ta Terre Haute, Ind Omaha, Nebr 
Chicago. til Mi tapoll Mine 
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| is a complex group of chemicals added to 
all D-X Diesel Oils. And the ingredients that make up 
Extrinol are the most effective wear fighters science 
yet has found to combat the enemies of diesel en- 
gines: oil foam, extreme pressure, corrosion, rust, 
combustion dirt and varnish, acids and oxidants. 


Thus, when you use a D-X Diesel Oil (D-X DHD 
Motor Oil, D-X Motor Oil $2, or Diamond T.B.D. 
Motor Oil) you’re getting this 3-way protection: 


The pure, solvent-refined mineral oil base of D-X 
* armors surfaces inside the engine with protective 
lubrication. 


? The Extrinol additives in D-X Diesel Oils combat 
“the by-products of combustion. These are the 
vapors, gases, moisture, and other wastes left 
over after the diesel fuel has fired in the cylin- 
ders. And Extrinol helps neutralize them. 


To make sure serious damage cannot come from 
“circulating left-over wastes through the engine, 
the Extrinol in D-X causes them to be surrounded 
in molecules of oil and held in suspension. 
If you operate diesel engines and if you are located 
in the Middle West, you can have the benefits of 
Extrinol without spending any more for lubricating 
oil than you do now. This exclusive D-X Extrinol 
additive is an advantage that’s yours at no extra cost. 


MID-CONTINENT PETROLEUM CORPORATION 

BOX 381, TULSA, OKLAHOMA 

1 would like to have the advice of a D-X Lubrication Engineer in 
doing a better job of diesel maintenance. | understand this does not 
obligate me in any way 


NAME 





COMPANY 





ADDRESS 
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The Team that stretches 
time between overhauls! 


Operators of heavy-duty, off-highway trucks — because they take out much of the human 
soon find in their cost records that Allison — element in driving the vehicles—gearshift 
Torgmaric Converters and TorgmMaric ‘Trans- guess and gearbox clash are things of the past. 
missions extend time between overhauls and \llison Torematic Drives quick shift” 
help cut repair bills amazingly. hydraulically at full throttle by a flick of a 
Allison Torgmatic Drives match the engine simple control lever. 


power to the loads. Maximum engine horse- Send for the Allison pamphlet completely de- 


power can be utilized throughout the entire scribing these Drives and learn more about their 


haul cycle, thus eliminating harmful shocks, [road application to heavy-duty equipment. 


lugging and stalling. a 
ALLISON Division or GENERAL MOTORS 
PorgM ari: Drives also cut operating costs * Box 8948S, Indianapolis 6, Indiana 


MATCHED UNITS BUILT BY ONE MANUFACTURER 


GENERAL | j < p 
MOTORS 


COMPACT, EFFICIENT HYDRAULIC DRIVES FOR TRUCKS * CRANES * TRACTORS * SCRAPERS * SHOVELS * DRILLING RIGS 
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PRODUCED BY 


SCHWITZER 
-CUMMINS 


Schwitzer-Cummins Company, for 25 years 


the foremost builder of Positive Displace- 
ment Superchargers, now announces their 
latest engineering achievement, an’ Exhaust 
Driven ‘Turbocharger with these outstand- 


ing features: 

@ First Lightweight, Low Cost Unit for Diesel Engines in the 
100 to 200 Horsepower Range in the U.S. A, 

@ Simple, Reliable, Rugged Construction. 

@ Horizontal or Vertical Mounting, Simplifying Installation. 


@ Inertia of Rotating Parts Extremely Low, Assuring Imme- 


diate Response. 


@ Improved Fuel Economy Over Normally Aspirated Engine 


of Equivalent Output. 


@ Greatly Reduced Weight per Horsepower Ratio. 





D: ans” rE 

SCHWITZER-CUMMINS COMPANY - rater 

1125 MASSACHUSETTS AVENUE = 
INDIANAPOLIS 7, INDIANA, U.S.A. 4 


9300 miles a week 
for 50 weeks 

“Bearings good... 
shaft standard” 


NE of our delivery vehicles aver- 

ages 5,300 miles a week. In a 
regular preventative maintenance in- 
spection after fifty weeks we found the 
Monmouth* CLA Engine Bearings, 
both main and connecting rod, in good 
shape and the shaft. standard. So 
reports the shop foreman of a large 
food distributor’s delivery fleet in New 
England. 


This is one more proof of the reli- 
ability and low service cost of Mon- 
mouth Bearings—made by the world’s 
largest manufacturer of original equip- 
ment bearings. You can depend on 
their original equipment design, qual- 
ity and accuracy. Use Monmouth 
Engine Bearings with confidence for 
replacement in passenger cars, trucks 
and buses. 


Made by The Cleveland Graphite Bronze Co. — supplied through Clevite Service, Inc. 
Units of Clevite Corporation, Cleveland, Ohio. 


26 


*The words Monmouth, Clevite and M 
registered trade marks of Clevite Cor 
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Even a thimbleful 


burned ina 


General Motors ‘ ) .* 
a 


Diesel locomotive, 


3 
hauls 


of freight 


one-half mile 


A switch in time 
saves nine... 


In yard-switching service, for example, 
a GM Diesel locomotive uses nine-tenths less fuel oil per hour than 
an oil-burning steam locomotive. If all work on railroads were done 
with Diesels, America would save 182,500,000 gallons of oil and 
62,000,000 tons of coal a year. 


TO CONSERVE FUEL AMERICA NEEDS MORE DIESELS! “ 
/ / 4 


77 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS 


A RANGE ] 7ENERAL MOTOR 


If you are interested in the conservation of fuel by Diesel locomotives, write Electr 
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This aerial view of our plant will give you a good idea of our facilities for 


turning out crankshafts and forgings for diesels. 


We have been at it since 1910, during which time we have been furnish- 
ing a constant and steady supply of crankshafts and forgings for use on 


diesel engines. 


Manufacturers of diesels rely upon Ellwood City Forge for their most exact- 


ing requirements. We never disappoint them. 


We suggest you write or look in on us for your crankshafts and forgings. 


We can take care of your needs in a thoroughly satisfactory manner. 


Ellwood City Forge Company 


LLLWOOD CITY PENNSYLVANTA 
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THERE SHOULD BE AUTOMATIC 


ESTANDEVAROWER, 


This consists of a GAS-GASOLINE or DIESEL 
ENGINE driven GENERATOR SET of the proper 
size to meet your needs and equipped with SYNCHRO-START controls to 
AUTOMATICALLY start the engine the instant the main source of power fails. 


For the past twenty years we have been making the dependable con- 
trols that automatically start these stand-by power plants when power is 


required, and to stop them when power is no longer needed; also, to protect 


them from damage due to an abnormal condition while starting and running. 


Synchro-Start Automatic Controls are constantly protecting lives and 


property all over the world —on the seas, in the air, on land and in the mines. 


If you are not acquainted with the DEPENDABILITY and ECONOMY pro- 
vided by SYNCHRO-START Controlled Power Plants, ask your engine manu- 
facturer — engine dealer — engineering firm — architect or write us for our 
catalog and nearest representative. There is a stand-by power plant to meet 


every power need. 
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Mp the Road... 


‘io are excellent reasons why more “National” Traction 
Motor Brushes have travelled more miles than all other 
makes combined and have shown lowest overall cost per 
mile of operation. 


HERE’S WHY! 


IN THE SHOP: Here's where such famous “National” grades 
as AZY and the new DE-3 really pay off!—by maintaining 
good commutator condition for longer periods. Since good 
commutator condition naturally affects brush life, “National” 
traction motor brushes should last longer—and they DO! 
Result: Lower maintenance cost... fewer brushes to buy 
and install. 


ON THE ROAD: Operating cost boils down to two factors 
efficiency and dependability. And again, “National” Traction 
Motor Brushes lead the field, operating with lower friction 
and carrying peak loads. Strong, low-friction brush grades, 
equipped with the “National” Permanently-Sealed shunt con- 
nection and fray resisting cable, provide unequalled dependa- 
bility under the widest range of road conditions. 


@ Don’t forget the big advantages of “National” 
STANDARDIZED Brushes —available for almost all types 
of road locomotives and for many switchers. Shipped from 
stock, they come to you in standard packages at the same 
low unit price! 


START SAVING NOW WITH “NATIONAL” TRACTION MOTOR BRUSHES! 


NATIONAL 


TRADE -MARK 


Traction 
Motor Brushes 


COST LESS! 








The term " National”, the Three Pyramids device 
and the Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


IN CANADA: National Carbon Limited, 


Montreal, Toronto, Winnipeg 
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Diesel Engines 


(2-CYCLE) 


Within just 40 minutes you can remove a 
cylinder assembly — replace it with a com- 
plete new one — and have your P&H Diesel 
back in service. 

No other diesel offers you such amazing 
speed and simplicity — such protection 
against costly lay-ups. Think what it can 
mean to you in time and cost savings — 
in simpler parts stocks. Where necessary, 
you can take an assembly from one engine 
to another . . . good reason in itself for 
standardizing on P&H Diesels. 

This is only one of many advantages you'll 
find in this advanced line of P&H Diesels. 
Ask your nearest P&H Diesel representa- 


tive for complete facts. Or write us. 


(LO! Diese: pivision 


HARNISCHFEGER 
CORPORATION 


CRYSTAL LAKE, ILLINOIS 


TRUCK CRANES DNESEL ENGines POWER WOVELS POE FARSICATED HOMES = ELECTONC HOISTS «= SOME STABLITERS 


ow Ovtentao 
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n 
Diese! Engine Valves, 
Bolts, and Studs 














Produced to meet the 
exacting requirements of 
Diesel Engine Service 


A background of many years of experience 
as suppliers to the Diesel engine industry 
gives Eaton a thorough understanding of 
the peculiar problems encountered in this 
highly specialized field. Eaton has made 


far-reaching engineering contributions 


EATON MANUFACTURING 


applicable to practically all types and sizes 
of Diesel engines. Greatly enlarged manu- 
facturing facilities permit the production of 
highly-stressed main-bearing and connect- 
ing rod bolts with forged heads, under strict 


metallurgical and quality control. 


COMPANY 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


@) prooucts: Sodium Cooled, Poppet, and Free Valves « Tappets « Hydraulic Valve Lifters » Valve Seat Inserts Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings ¢ Heater-Defroster Units. Snap Rings 
Springtites* Spring Washers* Cold Drawn Steei* Stampings* Leaf and Coil Springse Dynamatic Drives, Brakes, Dynamometers 
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The J-44 Monocoqvue Turbo-Jet Engine... 
Designed and Built by Fairchild 


One of the most compact engines in its power class 
ever produced is the Fairchild J-44 Monocoque 
Turbo-Jet. Only 72 inches in length, 22 inches in 
diameter and weighing only 300 pounds, the J-44 
delivers a thrust of 1000 pounds. 


Another example of a Fairchild design which met difficult 
and exacting specifications, the J-44 typifies the creative 
engineering ability of the Fairchild Engine Division. 


Right now, the Fairchild J-44 Monocoque Turbo-Jet is 
being produced exclusively for the Armed Services. When 
conditions permit, this mighty midget wiil become avail- 
able to boost payloads and lower operating costs of air- 
line transports and other aircraft. 


Fai AND AIRPLANE CORPORATION 


AIRCHILD 
Engine Division 


FARMINGOALE, HY 


Pircraft Division 
Hagerstown, Md. 


Guided Missiles Division 
Wyandonch, L. 1, N.Y. 


More and more POWER developments for America’s Armed Forces 
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MEETING TODAY'S POWER NEEDS WITH 


(ependahle & 


sine cooling 


STERLING 


~—— 


) ROUND TUBE. 
UNG. CORE-RADIATOR 





for lube oil and jacket water cooling 


~ 
~ 
™ 
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OTHER YOUNG ENGINEERED PRODUCTS 
FOR POWER GENERATING PLANTS 


Transformer = 
Oil Coolers n 
Heat Exchangers 


“OSH” Unit 
Oil Coolers 
Af ‘ 
it, © Evaporative Coolers 
and Condensers 


“HC” (left) and “VAD" Vertical Air 
Discharge Coolers and Condensers 


The Sterling Engine Company, Buffalo, N. Y., se- 
lects Young “Mono-Weld” Radiators with round 
tube cores for dependable an economical cooling 
of lube oil and jacket water for a number of Diesel- 
generator units built for the Corps of Engineers, 
U. S. Army. These Young Radiators dissipate 
2,250,000 Btu’s per hr. for each of the 500-kw 
semi-portable Diesel generator sets. 

As illustrated, many Young Heat Transfer prod- 
ucts are serving in stationary, portable and stand-by 
power plants, in oil-field pipeline compressor and 
booster stations, etc. One-piece or sectional-type core 
Radiators are available in various sizes, dissipating 
from 70,000 to 3,250,000 Btu’s per hr. For details, 
see your Young Distributor or write direct. 


YOUNG 


Heat Transfer Products Heating, Cooling, Air 


for Automotive and In- Conditioning Products 


dustrial Applications. for Home and Industry. 





Reg. U. 8. Pat, Of. 


YOUNG RADIATOR COMPANY 


Dept. 413-D RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Illinois 
Sales and Engineering Represente ‘ives in All Principal Cities 
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(Continued from other side) 


a 
Is the inside of your engine clean? Or dirty? (; lve UJ S 
Is your engine using too much oil or fuel? Why? 
Should you change oil more frequently ? : 
Or less frequently ? | 
Is your oil filter working effectively ? 
Are you going to have trouble with rings ? a I | 


Or pistons? Or bearings? 


We'll give of your 


How s By means of a free Pure-sure Analysis made 


in our multi-million dollar research laboratories (a sci- 
entific check of oil contaminants such as tarry materials, 


fuel, water, dirt, and metal particles). 


- f 
? ee 
s To introduce you to—to give you a taste , : 


of—the kind of service available to Pure Oil customers. j , 
. ; , , : t 
There is no obligation. Address your request to your 


local Pure Oil office* or to Dept. D-34, The Pure Oil 


Company, 35 East Wacker Drive, Chicago 1, Illinois. 


This offer must be limited to areas 


where Pure Oil products are sold. \ 


Be sure = 
with Pure 3 | 


500 cities, including: 


Atlanta * Birmingham + Charleston + Charlotte + Chattanooga * Chicago 
Columbus * Indianapolis + Jacksonville + Madison * Memphis * Miami 
Milwaukee * Minneapolis * Pensacola + Pittsburgh + Richmond + Toledo 

















Men who depend on power...know 
they can depend on 





In all fields where power is used, owners agree that Cummins Diesels get 
more work done at lower cost .. . with minimum maintenance needs. 
Steady on-the-job dependability is built into every Cummins Diesel. Every 
engine gets special care. In engineering, research and production, no detail is 
overlooked. As a result, Cummins owners can rightly say that there is far !ess 
“down time” with a Cummins Diesel. 
What's more, lightweight, high-speed (60-600 h.p.) Cummins Diesels save 
on fuel costs, too. Thanks to Cummins’ exclusive fuel system, 
you get more performance per gallon on the job. See your 
Cummins dealer soon. He's a Diesel power specialist — ready CLOTS Leaders in rugged, lightweight 


to show you how a Cummins Diesel can serve in your operations. high-speed diesel power ! 


CUMMINS ENGINE COMPANY, INC., Columbus, Ind. Export: Cummins Diesel Export Corp., Columbus, Ind., U.S.A. « Cable: cumpiex 
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F For over 42 years Auto-Lite has been 
OF proven epen q j ; building complete electrical systems for the 
— makers of many of America’s finest cars, 
trucks and tractors. It is this experience that 


makes possible the outstanding depend- 
| ability achieved in Auto-Lite Diesel Equip- 


. ment—from generators to voltage controls— 
Q from batteries to starters. This unfailing 
reliability in service has helped to make 

; Auto-Lite the world’s largest independent 
{oes | manufacturer of automotive electrical 
equipment. If you have a particular diesel 
problem, Auto-Lite invites you to write to 


* a 
THE ELECTRIC AUTO-LITE COMPANY 
Toledo 1, Ohio Sarnia, Ontario 


STARTERS 
BATTERIES 
GENERATORS 
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Tune in “SUSPENSE!” .. . 
CBS Radio Mondays . . . CBS Television Tuesdays 
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[SELLE CL TOCCO ee 
INDUCTION HARDENED 
CYLINDER BORES... 


for much longer 
engine wear— 
at much lower cost 


PROBLEM: 


Cylinder liners cost a lot of money, and, of course, 
they take up space that could be used for gen- 
erating extra horsepower. 

As a result engine builders, hoping to abolish 
the need for liners, experimented with various 
hard alloy irons that can furnish desired hard- 
ness in the cylinder bores. 

However, these hard castings were extremely 
difficult to machine, and they cost several dollars 
per casting extra. 


This important development is typical of the way TOCCO works hand-in-glove 
with the Metal Working Industry to improve products and lower costs. 


THE OHIO CRANKSHAFT COMPANY 


Diesel Power and Diesel Transportation 


SOLUTION: 


Now TOCCO” 


process for Induction-hardening the cylinder 


has developed and patented a 


bores of conventional, cylinder-iron castings. 
The blocks are easy to machine, yet cylinder bores 


This depth 


of hardness permits several re-honings with no 


are very hard to a depth of about Ye”. 


loss of hardness in the cylinder bore. 


The cost?—less than half the extra cost of alloy 

iron cylinder blocks. 

MACHINE 
100 


CATALOGS 


or write lor cony 


-—-—-—-————-Mail Coupon Today 


| ww FREE 


THE OHIO CRANKSHAFT CO. 
Dept. L-4, Cleveland 1, Ohie 


Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 
Treating” 


BULLETIN 


Name 
Position 
Company 
Address 


Zone State 





see ovr catalog ia 





Ve’ DELCO-REMY 
A.C.GENERATOR _ 


(ALTERNATOR) — 


150-Ampere Output Capacity 


The new Delco-Remy A.C. generator is the heart of a 12-volt 
A.C.-D.C. electrical system designed specifically for modern Diesel 
buses with fluorescent lighting and extra-heavy electrical loads. 


It cuts in at approximately 550 generator rpm and reaches a 
maximum output of 150 amperes at approximately 1175 rpm. 
RECTIFIER P P PP y P 


The new generator not only supplies alternating current for fluo- 
rescent lighting, but also ample direct current for the heaviest 
electrical loads coupled with lengthy engine-at-idle periods. 


Impressive features of the new generator are its relatively light 


weight, its very high output capacity and its ability to operate 
over a wide range of speeds. 


Specify Delco-Remy electrical equipment on your new buses. 


—«*  ‘DELCO-REMY 


Division, General Motors Corporation, Anderson, Indiana 


WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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Parts within Hours 
—from Factory to You 





Take the case of this “hurry-up” call 
from Venezuela, for example— 


On January 9th at 10:30 A.M. this cable was 
handed to M. T. Prendergast, ENTERPRISE Manager of 
Service Parts in San Francisco 


“URGENT AIR EXPRESS TWO FUEL TAPPET 
AND GUIDE ASSEMBLIES NO. 78153" 
Quick hand erhav! work. 


emergency ov oanine It came from T. I . Jiminez, Manag r, Puc rza Luz Tuy 
ervision of OF ce py exper” power company in Ocumare Del Tuy, Venezuela. Prompt 
tenet supastontly availabe gineets: handling saw this rush order airborne by early afternoon, 
yet ENTERPRISE oon rel and delivered to the customer 44 hours and 15 minutes later! 
: sto 
p ond it poy 
backed by 


ling of 


se 
nce 


v 
pp it Aut 
EWTERPRISE — 


TERPRISE ; 
specialized Service. 


This is typical of the service you can expect from ENTERPRISE 
We know what delivery delays can mean —how costly it 

can be when engines are idle for need of a part. That's wh: 
ENTERPRISE Parts Service is geared to the customer's 
requirements, and why we insist that furnishing prompt and 
efficient service is every bit as important as building the 
very finest Diesel engine. 


Write for new descriptive bulletins, or call 
your nearest Enterprise Diesel Sales Office. 


GENERAL METALS 


ENTERPRISE ENGINE & MACHINERY CO. 
18th & Florida Streets, San Francisco 10, California 


DEPENDABLE A SUBSIDIARY OF GENERAL METALS CORPORATION 


* Boston - Chicago + San Diego - Ft. Worth 
s los Angeles - New Orleans - New York 
Seattle - St. Louis - Washington, D.C 
DIESEL ENGINES + OIL BURNERS + PROCESS MACHINERY 
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THE DE LAVAL “PURI-FILTER” 


p 


Removes dirt and water by 
centrifugal force 


Filters out harmful carbon 


Does not remove valuable 
additives 


Cleans oil at moderate 
temperature 

Speeds up inspection— 
crankcase is cleaner 

Minimizes ring sticking 

Increases bearing life 

Saves labor—long runs 


without bowl wie 


No dirt...carbon...or water 


Because it provides the best means 
ever devised for keeping diesel oil clean, 
the De Laval “Puri-Filter” extends the 
useful life of the oil indefinitely. Cen- 
trifugal force, applied within the bowl 
of a De Laval “Uni-Matic” Oil Purifier 
first frees the oil of most solid impur- 
ities and all water. Then the oil passes 
through a Fram “Filcron” Filter, which 
removes colloidal carbon and other 
minute contaminants. 


The De Laval “Puri-Filter” leaves 
the oil a clear translucent amber color. 
It is visibly clean, and thus provides the 
utmost in protection for every diesel 
engine. 

Used to purify fuel oil, a De Laval 
centrifuge makes it possible to burn 
cheaper grades of residual fuel with 
perfect safety and an appreciable sav- 
ing of money. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


Ot 


L Purifion 


RICATING OC 


April, 1953 





ee pen 


NINETEEN MAXIM SILENCERS 
ON THIS RAM JET STAND 


timxes 
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Une TED AIRCRAFT in East 


Hartford runs this laboratory for ram jet 
testing so quietly that its Operation can 
scarcely be heard at a distance of 100 
yards. Maxim Silencers, 19 in all, effec- 
tively silence exhaust and intake of en- 
gines, compressors, and ram jet exhaust. 
For the solution to unusual silencing 
problems, consult Maxim, the company 


unequalled in silencing experience. 


THE MAXIM SILENCER COMPANY 
93 HOMESTEAD AVE., HARTFORD 1, CONN. 
Gentlemen: 


Please send me your bulletins on Exhaust and Intake Silencers 
NAME 
COMPANY 


ADDRESS 
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Designed to 
Be the Special 
INDUSTRIAL MARINE Demands or 


| Lidustry 
HERCULES 
DIESELS 


No matter how tough the task . . . you'll find a lightweight, 
high-speed, heavy-duty HERCULES diesel engine available to do 
the job, and do it well! 


And, when it comes to continuous on-the-job performance . . . 
low operating cost . . . maximum fuel economy . . . and minimum 
maintenance . . . you'll agree that HERCULES diesels are a profit- 
wise choice for dependable power. 


For your future diesel power requirements take advantage of the 
special service Hercules provides industry. That is, a diesel to 
meet your specifications. No matter what industry—transporta- 
tion, marine, agriculture, construction—Hercules diesels are de- 
signed to the special demands of industry. It will pay you well 
to discuss diesel power with a Hercules engineer. 


HERCULES DIESEL ENGINES 


Model Bore & Stroke Dispt 6 CYLINDER 
a 5%" 
2 CYLINDER DIX6D 3%" « 4 5 
DIXID 83 Dye «4 83 DIK6-272 3.11/16" x 4%" 
DIKC 4°24 DjxB 3" a 42" 
DIXD 4a 2 49 127.5 DJIXC ja" un 41/2" 
OJXH 344" n 44" 
4 CYLINDER DIXHF 4" 
DIx4a8 Max 4 DWxc a 
DIxX4D ye" x 4 OWXxD 44" , 8 CYLINDER 
boos 3%" 2 44 DWXLD 4% 4 
pooc 4° 4 OWXLOF 4\% ONX.v8C 6' «6 
bOOD 4a x 42 DRxB . DNX-VBDTS 614" «6 


Engine Mannfactarineg Specialists Since (US i 


HERCULES MOTORS CORPORATION Canton 2, Ohio, U.S.A. 
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Porus-Krome is a dense, hard, 
wear and corrosion-resistant 
chromium, produced by the 
Van der Horst Corporation 
of America, and which gives 
working surfaces an infinite 
number of tiny oil-retaining 
reservoirs for perfected 
lubrication. 


U. S. PATENTS 
2,048,578, 2,314,604 and 2,412,698 


Here’s a proven way to bracket your Diesel 
cylinder wear costs and clamp them down to a 
minimum. The same can be done for compressors. 


Just send your worn liners and cylinders to 
Van der Horst. If they’ve already been oversized 
to the limit, that doesn’t matter. We can plate 
them all back to original bore dimensions with 
VANDERLOY M. 


This pure electrolytic iron bonds atomically 
and can be developed a quarter of an inch thick, 
if that’s essential. 


Over the VANDERLOY M we plate PORUS- 
KROME*. It makes cylinders last as much as 
four times longer than they did when new and 
unprocessed. 


Then, back they go, ready to give you efficient 
and dependable service, until at long last they 
need another Van der Horst processing. 


Since the cost for all this is surprisingly less 
than the price for new, unprocessed replace- 
ments, we think you'll want to know more 
about our wear control method. Why not drop 
us a line? W52-1D 


VAN DER HORST CORPORATION OLEAN, N. Y. 
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Thoroughly Engineered... 
Adequately Sized 
for Efficient Cooling 
of Diesel Engine Jacket Water 
and Lubricating Oil 


PRITCHARD QUALITY COOLING TOWERS 


QUINTAIR 


a « 
=| Air Cooled Heat Exchangers 
EXACTING SPECIFICATIONS WERE MET by Pritchard 


design engineers in this Mexico City installation. Jacket UARANTEED delivery of rated performance with emergency 
water from six heavy-duty Diesels gets a cool-down from output to spare lon ears of service with c ati 
110° to 90° F. at the rate of 12,960 GPM and at more P essen wee , . — 
dun FARO teat chavs con Weel economy ...these are the things you can rely on when you 
buy or specify a Pritchard Quality Cooling Tower or a Pritchard 


Quintair* Air Cooled Heat Exchanger. 
WATER CONSERVATION AT WORK, The high industry acceptance of Pritchard cooling equipment 


, Pritchard Cooli for Diesel engine jacket water and lubricating oil has been built 
Whenever you see a Pritchard Cooling 4 ; ne it 
Tower or QUINTAIR* you see water up through our more than 25 years experience in this field. 


conservation at work. In dissipating We offer a full li f : : . 
or é ne of equipment in a wide range of type 
heat to the atmosphere, Pritchard te & ypes and 


eqiement atm you gueater el sizes, one of which is exactly right for your specific requirements. 
ciency and economy—plus water sav- Each is thoroughly engineered and adequately sized to give top 
ings up to 99% over former wasteful performance under the most exacting conditions. Your inquiry 
methods. invited. Quotations promptly furnished. 








f onosPRAY. Cooling Towers ) ( QUINTAIR® Air Cooled Heat Exchangers 
| oo — oT 


COTOSPRAY’ 
SR12 Tower is 
used in jacket 
water cooling 
service. Foun 
dation is fur 
nished by cus 
tomer 


Thermal capacity of Pritchard COTO- PRITCHARD TYPE “B”’ QUINTAIR* PRITCHARD TYPE “E”’ QUINTAIR* 
SPRAY* Towers is guaranteed for the life Heat Exchangers are designed and built unit has curved heat transfer sections 
for long and trouble-free service. Design which increase fluid turbulence, resulting 
assures more even distribution of air in greater heat transfer rates for any 
over heat transfer sections. given pressure drop. 


of the towers. They're rugged, dependable, 
and require a minimum of maintenance. 


They offer you the lowest cost per unit of 


cooling . . . easier assembly with no special PritcHARD QUINTAIR* Air Cooled Heat Ex- 
skills or erection tools required . . . a wide changers efficiently handle the cooling load where water 
is unavailable, expensive, or presents other difficulties. 


q A single unit can handle several different heat loads . 


range of capacities. Only select All Heart 


Redwood is used. Complete, packaged units, 


\ 3 to 221 tons capacity. 4 


*Registered Trade Names Write for Illustrated Bulletins Today! 














simultaneously. 








Progucers 
af 
/ QUALITY 
Speciehred Process 


] 
. = ae | EQUIPMENT 





an x.¥.Pritchard«co. § eet it 


pamnnnma EEL TYE 
EQUIPMENT DIVISION 


—— 
= a SPECIALIZED 
GAS & AIR TREATING > HEAT EXCHANGERS =~ Dept. 300, 210 West 10th Street, Kansas City, Mo 





District Offices: CHICAGO NEW YORK ° TULSA ° HOUSTON © PITTSBURGH 


Representatives in Principal Cities from Coast to Coast 
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Visit the Tycol Exhibit! 
American Society of Lubrication Engineers 
Hotel Statler, Boston, Mass. 
April 13-15 


With TYCOL lubricants on hand! 


Take heavy mechanical equipment, for instance. There's 
a Tycol lubricant for any application you name: For instance, what 
about steam turbines? ...Tycol Aturbrio oils resist heat and sludging, 
are “double inhibited” to provide the utmost resistance to rust 
and oxidation. Diesels? ... Tycol Adelbus oils contain additives 
that produce a tough “film of protection” and help to eliminate 
sludge and varnish. You always get top performance with Tycol 
lubricants. Why? ... Because each Tycol grease and oil is manufactured 
from high quality base stocks and tailored for a specific 
application. Get the full story of the entire Tycol line from 
your local Tide Water Associated office today! 


Over 300 Tycol industrial lubricants are at 
your disposal . . . engineered fo fit the job! 


REFINERS AND MARKETERS OF VEEDOL... THE WORLD’S MOST FAMOUS MOTOR OIL 
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Bostow * Charlotte, N. C. * Pittsburgh 

Philadelphia * Chicago * Detroit 

Tulsa * Cleveland * San Francisco 
Toronto, Canada 


TIDE WATER 
ayer associaten 
OiL COMPANY 
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Greater Size and Speed in Atreraft 
have created engineering problems, the solution of 
which has required larger and larger forgings of 
high-strength aluminum alloy. Examples shown 
above are forged structural members used in a 
modern military bomber, the largest more than 
seven feet over all. These are forged on an 1 8,000- 
ton press, the biggest ever built in this country. 


Wyman-Gordon Expercence—the most 
extensive in the industry—is keeping abreast of new 
forging demands involving the use of Steel, Alumi- 
num, Magnesium, High Density Alloys and Titanium. 


Standard of the Industry for 
Wore than Sixty-five Years 


IWYMAN-GORDON 


FORGINGS OF ALUMINUM + MAGNESIUM * STEEL 
Nie) Yel a0 2:4 MASSACHUSETTS” 


ARES, ILLINOIS 
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DETROIT, MICHIGAN 
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PETTER 


DIESEL ENGINES 


AIR-COOLED ‘ WATER-COOLED 
From 


3 HP. TO 40 HP. 
LOW COST 


POWER UNITS FOR 


MARINE AUXILIARIES 
GENERATORS 

PUMPING EQUIPMENT 
COMPRESSORS 
REFRIGERATION 

OIL FIELD EQUIPMENT 
MINING EQUIPMENT 
AGRICULTURE MACHINERY 








PETTER RUGGED POWER UNITS Spare Parts & Service vailable 
Give you: World-Wide for more thai 
Reliability, Low Maintenance Costs 300,000 Petter Diesels now in use 
and Low Operating Cost— 
only 8/10 Cent/HP/Hour. prompt deliveries. 


Write for information, Inquire at your local 
still few choice Petter Distributor 
Distributorships Open. or Dealer. 
ENGINE Division OF BRUSH ABOE inc. 


EMPIRE STATE BUILDING 
350 5TH AVE. e NEW YORK 1 e NeY 
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FED UNDER PRESSURE 
BY THE MEASURED DROP 


This lubricator becomes an in- 
tegral part of a machine tool in 
which there are 48 vital bearings that 
require dependable lubrication. The 
Madison-Kipp mechanism is so compact 
that the reservoir measurements are only 
4" wide; 1934” long by 534 high.” 
There are six different models to 
mect almost every application requirement. 
Please write us for all details regarding 
your particular lubricator requirements. 


MADISON-KIPP CORPORATION 
205 WAUBESA STREET © MADISON 10, WISCONSIN 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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Here’s how this strainer 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN’s 
unique built-in comb construction cleans the 
Strainer without costly interruption of flow 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


FILTERING AREA 15 COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom of housing 
where they can be drained 
periodically. 


@ AUTO-KLEAN’s permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 


free service. 


@ AUTO-KLEAN is adaptable to any fluid-flow system. 


® From acids to tar. . 


. if you can pump it, Cuno can 


filter it. Capacities range from one gallon per hour to 


15,000 gallons per minute. 


AUT ibre cartridge) * FLO-KLEAN 
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SINGLE-STRAINER 
FLUID PROTECTION 
FOR DIESEL ENGINES 





Continuously cleanable AUTO-KLEAN 
eliminates need for stand-by strainers 





Sludge and other contaminants 
are easily gotten rid of when all 
the lubricating oil is sent through 
Cuno AUTO-KLEAN strainers. 
AUTO-KLEAN’s compact construc- 
tion provides this full-flow fluid 
protection in space which would 
limit ordinary filters to by-pass 
service. 

The low pressure drop of AUTO- 
KLEAN strainers permits full-flow 
service on gravity, low pressure, 
or suction lines, with no loss in 
operating efficiency. 

Cuno’s exclusive ““comb-clean” 
action provides complete cleaning 
of the filter element without 
stopping fluid flow. Thus there’s 
no need for a stand-by strainer. 

The low maintenance costs of 
the AUTO-KLEAN save you money, 
for there are no cartridges to 
change. An occasional rotation of 
the handle does the cleaning job 
(most units can be equipped with 
motor drives for continuous 
cleaning). 

Fixed-space metal discs in this 
modern strainer positively remove 
all solids larger than the specified 
dise spacing from .0035" up to 
062", 

For permanent, positive Diesel 
protection, install compact Cuno 
AUTO-KLEAN the precision-built 
strainer. Send the coupon for free 
bulletin. 


Cuno Engineering Corporation 
Dept. 251A, South Vine Street, Meriden, Conn. 


Please send me bulletin on Cuno AUTO-KLEAN | 
for Diesel engine protection | 








oe with COOK\ \Graphitic Iron 
Compression Rings 


I here are many factors that influence ring 
and cylinder wear. But one thing is sure . 
when you install Cook ‘‘Job-Engineered’’ Rings, 
you may expect longer ring and cylinder life. 
Why? Because the rings will have been 

engineered to correct the causes of the trouble, 


and, equally important, they will be made of Cook 


Graphitic Iron . . . a superior wear-resisting material. 


Write today for complete information. 


C. Lee Cook Mfg. Co., Incorporated, Louisville, Ky. 
Branch Offices in Baltimore, Boston, Chicago, 
Cleveland, Houston, Los Angeles, Mobile, 


New Orleans, New York, San Francisco and Tulsa 


COOK 


PISTON RINGS 











—" 





COOK 101—a standard ring 
for compressor and diesel 
pistons—one of the many 
styles of Cook rings for af} 
types of services and op- 
erating conditions. 
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I. the Award Winning Johnson Plant 
. .. three Fairbanks-Morse 3500 horse- 
power Dual-Fuel engines generated 84% 
of the 28 million KWH production... 


)FAIRBANKS-MORSE 


a name worth remembering when you want the best 


DIESEL AND DUAL FUEL ENGINES © DIESEL LOCOMOTIVES ¢ RAIL CARS © ELECTRICAL MACHINERY 
PUMPS ¢ SCALES e HOME WATER SERVICE EQUIPMENT © FARM MACHINERY © MAGNETOS 











Editorially Speaking .... 


Don't Be Smug 


VERY so often we get something in the 

mail that punches over a point and 
starts us thinking. We are indebted to A. L. 
Torgis and Son, Ltd., of Toronto, Canada, 
for this month’s “self-starter.” Mr. Torgis 
is a parts jobber and does some mighty 
good engine rebuilding. 

Listen to what he has to say in a “Half- 
Century of Progress” service bulletin of 
recent date: 


“Every time a jobber sees advertising 
of ‘Genuine Parts’ by an original equip- 
ment manufacturer, he has reason to be 
proud for his contribution. 

“Early cars and trucks did not have 
bumpers, electric lights, batteries, wind- 
shield wipers, filters, aluminum and 
lightweight cast iron pistons, gauges, 
speedometers, chrome piston rings, free 
or rotating type valves, or many items 
too numerous to mention. Most of these 
were invented, nationally advertised, and 
distributed through the parts jobber and 
engine rebuilders. 

“Public demand caused them to be 
adopted as original equipment for future 
production. They were then given the 
name “Genuine Parts and Accessories’.” 


While Mr. Torgis’ comments apply most 
directly to the automotive field, stop and 
think a minute. How many similar cases 
can you think of in the diesel field? We 
can think of several. Suppose that we just 
pinpoint one, 

An engine salesman told us the case his- 
tory of a high-speed unit that he had sold 
for hard, continuous service. It delivered 
its power, the fuel economy was good, and 
in general the rig was doing an excellent 
job. There was one trouble. At regular and 
fairly frequent intervals, the aluminam 
pistons had to be replaced due to excessive 
ring groove wear. 

Although representing the manufacturer, 
he quietly went out and bought a set of 
aluminum pistons having bonded Ni-Resist 
ring carriers from an independent piston 
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manufacturer. These were installed with- 
out fanfare and the engine went about its 
job with the old trouble eliminated. 

The customer was so pleased that he 
hought another similar engine. Shortly 
however, the cry went out to the salesman 
(who had left the company in the mean- 
time), “Whatever you did to the old en- 
vine. come back and do it to this new one.” 

Now the company had been experiment- 
ing with pistons of this type for some time, 
but were checking, double-checking, and 
then rechecking them. The question arises, 
“When does a commendable conservatism 
to protect the reputation of the product 
stop, and smugness start?” Incidently. the 
company now uses this type of piston to a 
great extent. 

It is very easy to fall into smug ways. 
The vast majority of the ideas offered to 
“improve the product” must be approached 
warily and it soon becomes easiest to rely 
solely on ideas generated in the engineer- 
ing department. It takes time and trouble 
to separate the sheep from the goats, but 
it can be well worth it. 

Progressive engineering is not only de- 
sign and development but evaluation as 
well. Evaluation should also consider the 
sales angle; it may not be outstanding 
engineering-wise, but it may be darn good 
for business. A smart engineer-executive 
once told us, “We may be forced to build 
that feature into our engines. We don't 
believe in it; we don’t think it’s necessary 
or even good engineering, but the people 
want it and we are in business to sell 
engines.” 

So let’s not be smug; let’s keep our eyes 
open to the things going on around us. 
Capitalize on the outside brain power that 
is being expended frequently on a single 
engine component. Let's have all practical 
developments of today in today’s engines. 
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for Diesel locomotives * 


Here’s why Gulf Dieselmotive Oil cuts maintenance costs 
for railway Diesels, keeps engines clean: 
1. Effective detergent action fights piston ring belt de- 
posits 
2. High stability retards sludging 
3. Base stock quality and refining methods prevent hard 
deposits on piston crowns. 
For additional information on this quality oil, call in 
a Gulf Sales Engineer. Write, wire, or phone your nearest 
Gulf office today. 
This is a reproduction of durable decal which Gulf 


makes available to railroads that use Gulf Dieselmetive 
Oil in their Diesel locomotives. 


Gulf Oil Corporation * Gulf Refining Company 
Pittsburgh 30, Pa. 
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@ Cincinnati, Ohio will be host to 


the Automotive Engine Rebuilders 
Association for the fourth time. when 
the AERA holds its annual conven- 


tion on the 4th, Sth and 6th of May. 


@ From May 14 to 23, Tulsa. Okla- 
homa will be the scene of the Inter- 
national Petroleum Exposition. 


@ According to the National Fore- 
mans Institute, the Wisconsin CIO 
ran a bowling tournament with an 
entry fee of a pint of blood for our 
service men in Korea. 


@ Back in 18066, the first sleeping car 
was constructed by George M. Pull- 


man at a cost of $20,000. Today. the 


cost of a Pullman sleeping car is in 
the neighborhood of $153.000. 


@ Sixty per cent of America’s motor 
vehicle traffic is concentrated on seven 
per cent of the road mileage. Yet two- 
thirds of the nation’s main highways 
are regarded as short of safe driving 
standards. 


@ ina 


Bureau of Mines said that demands 


recent forecast. the UL. S. 
for gasoline and distillate fuels would 
rise during 1953 by 5.5 per cent for 


gasoline and 7.7 for distillate fuels. 


@ GM recently 
hauled by GM 


moves at an average speed. for the 


that 


locomotives 


stated freight 


diesel 


nation, 50 per cent faster than that 
of the average speed of freight still 


moved by steam locomotives. 


@ During the last seven years. over 
11,000 diesel-electric locomotives have 
been placed in service on Class | 


railroads in the United States. 


@ “Man bites dog” 


and Higgins, insurance brokers. we 


From Johnson 


hear a jury recently awarded $99,233 
to a railroad for damages to one of 
its diesel locomotives caused by a 
grade crossing collision with a truck. 
Flames from the truck spread to the 
train causing damage for which the 
trucking firm was held liable. 


@ As of March 1. 1953. the back- 
log of freight cars on order was 71.- 
883. Of this amount 2284 cars were 


on orders placed in February. 


@ A milestone in industrial safety has 
been achieved according to GE. The 
end of 1952 marked a half-decade of 
accident-free operation at their Ana- 
heim, California plant. How is your 
accident record? 


@ Proved natural gas rose 
to 199.7 trillion cu ft at the end of 
1952 which is an 


reserves 


increase of 5.9 
trillion cu ft over the record high of 
the preceding year. 


@ Mr. Earl Bartholomew. of the 
Ethyl Corporation Research Labora- 
tories recently told the API that over 
800 million lb of chemicals are now 
added annually to automotive petro- 
leum products to enable them to meet 


the requirements of modern engines. 


@ Average performance per freight 
train hr 7506 
ton-mi in 1921 to an estimated 22,521 
first 10 1952, 
according to the AAR. This is a gain 
of 200 per cent. 


has increased from 


ton-mi in the mo. of 


@ The trucking industries Customer 
Relations Council will hold their an- 
nual convention from April 19 to 22 
at the Belleview Biltmore Hotel, lo- 
cated in Belleair, Florida. 

@ Central Research Laboratories of 
AAR’s Technology Center at Chicago, 
Ill. 


research building to house their ex- 


are erecting a new mechanical 
panded mechanical research program. 
The program will include investiga- 
tions on causes of freight car journal 
box failures. 


@ Natural gas and oil production 
smashed all records in 1952 accord- 
ing to API. Liquid petroleum output 
to 2.5 billion bbl, an in- 
million bbl 195] 


and natural gas 8.6 trillion cu ft, an 


amounted 
crease of 60 over 
increase of 672 billion cu ft over the 


1951 


mark. 
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@ Proved reserves of liquid petro- 
leum went up to 32.9 billion bbl as 
of last December 3]1—-an increase of 
more than 764 million bbl over 1951’s 


former peak, 


@ Annual Convention of the Ameri- 
can Gas Association will be held from 
October 26 to 28 in St. Louis, Mo. 


@ GMC now has two base training 
schools for diesel truck mechanics at 
Detroit. Mich. Oakland, Calif., 


plus four traveling 


and 
mobile schools 


throughout the country. 


@ Availability of cheap dependable 
hydro power has recently been boosted 
Pacific Northwest. This 
been brought about with the help of 


in the has 
warm weather and heavy rains which 
have, for the time being, ended power 
shortages in that area. 


@ A recent meeting of the American 
Railway Engineering Association saw 
the election of C. G. Chief 


Engineer of the Pennsy’s western re- 


Grove, 


gion, to President of the association. 


@ “Industry Moves South” will be 
the theme of the Southern District 
Meeting of the AIEE in the Hotel 
Seelbach, Louisville, Ky., April 22 to 
24. 

@ EMD is currently training several 
students from Pakistan and Brazil, in 
the 
EMD diesel locomotives. Railways in 
receive GM 


maintenance and operation of 
both countries will soon 


locomotives now on order. 


@ There is a freight car in the United 
States for 


country. 


@A 
cal) plating process was recently an- 
luncheon held at the 
New York City by 
American Transporta- 
The 


has been developed to deposit an ab- 


every 76 persons in the 


new chemical (not  electrolyti- 
nounced at a 


General 


Plaza 
the 

tion Corporation. new process 
solutely uniform coating of nickel on 
almost any material regardless of size 


or shape. 
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Two Years With Bunker “C” Fuel 


By Robert J. Dodd Chief Engineer, Clay Electric Cooperative, Inc. 


You don’t “just burn” residual fuels: You have 
to live with the problem. These fuels, de- 
pending largely upon the source of crude, will 
vary widely in composition. Engines vary 
too. Nearly every installation will require 
some “tailoring” despite the best attempts at 
an original sound engineering approach. 
Here is a report on one such installation and 
the evolution of a satisfactory system to han- 
dle the particular residual fuel available lo- 
cally. The substantial savings possible make 
it all worthwhile. 


his report covers information gained from actual 

experience with continuous use of Bunker C, or heavy 
residual fuel. Emphasis is placed on “continuous use” 
because many troubles have arisen quite unexpectedly 
where no trouble has been encountered for many days 
under the same conditions. 

It is a report made up from day-to-day happenings 
at the Keystone Heights plant of the Clay Electric Co- 
operative, Inc. of Florida. In this plant are five Cooper- 
Bessemer engines. Three are turbocharged, 15- by 22-in 
units rated 1450 hp at 300 rpm. The two remaining 
are naturally-aspirated, 13- by 16-in units rated 670 hp 
at 400 rpm. 
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Use of a residual fuel, not blended with light fuel oil, 
was decided upon as an economic measure. After some 
of the “bugs” were worked out, substantial savings were 
realized. The gross profit has been 4 mills per kwh. 
Figured as the difference between the costs of the heavy 
fuel and light fuel, it has amounted to $3000 to $4500, 
depending on the output of the plant per mo. This is well 
worth saving if the troubles that threaten to eat up this 


saving are controlled or eliminated. 


Fuel and Preparation 


The heavy fuel used varied in specification. Viscosity 
ran from 110 to 166 Furol at 122°F; API gravity varied 
from 13.5 to 9.4; Conradson carbon ranged from 8 to 12 
per cent; and, pour point was about 30°F. Sulfur has 
been low, about 0.6 per cent, but high enough to quickly 
eat up fine copper screens. 

Cleaning and heating were the only preparations made. 
The general arrangements are shown in Fig. 1. The fuel 
is pumped from storage, heated within a range of 170- 
240°F, and centrifuged. It then goes to the make-up 
tank. Further cleaning in the form of filtration takes 
place later in the system and will be discussed in due 
course, 

Solid materials in the fuel can be easily removed by 
centrifuging. Water is more of a problem. The specific 
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gravity of the fuel is so close to that of water that cen- 
trifugal removal was not possible. Removal by heating 
was found to deteriorate the fuel to the point that it 
would not pass through the strainers. However, water 
was the cause of needless worry and work. It was found 
that the engines would tolerate a small percentage pro- 
vided that it was well emulsified with the oil and not 
in slugs. 

From the centrifuges, the oil flows by gravity to the 
make-up tank. A continuous slope in the piping was 
found to be necessary. Otherwise, air, apparently en- 
trained in the centrifuges, collected in large bubbles and 
stopped the flow, causing the centrifuges to “boil over” 

It was also found that when a considerable amount 
of hot fuel was circulated through the make-up tank, 
serious foaming occcurred. This foaming was not steady 
but occurred explosively at intervals of days or weeks. 
The 1000-gal tank would be only about #4 full, but when 
the foaming occurred, upwards of 50 gal of hot oil was 
thrown from the tank with considerable pressure. This 
trouble was ended by holding the tank temperature below 
200°F. 


Distribution to Engines 


The system for burning heavy fuel was first applied 
to the three larger engines. In essence, the heavy oil was 
to be pumped through heaters and filters to headers sup- 
plying the engines. For starting, stopping, and possibk 
emergency use, a supply of light fuel was also necessary. 
Three-way valves permitted selection of the fuel to be 
used. 

Many unforseen complications arose, resulting in four 


variations in the system for supplying the heavy fuel: 


but before going into these, there are some general points 


pertaining to heavy fuel systems that bear elaboration. 
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Entire system for distribution or 
light ond heavy fuel seen 
mounted on the side of one 
engine. The three filters seen 
are for light fuel. Two check 
valves, both visible, are used to 
admit light fuel when heavy 
fuel pressure drops. 


Filters 


Before any discussion, remember that we are handling 
heavy oils at relatively high temperatures in a pressur- 
ized system. By and large, these filtering problems are 
unique and relatively new. Therefore, the filter elements 
are operating outside the conditions for which they were 
designed and evaluation must be on an entirely different 
basis. 

Two major problems arose: shrinkage and diflieculties 
due to water separation, With respect to the latter, it has 
heen noted that water would be present in the fuel to 
some degree. One type filter was apparently very elflicient 
in removing the water and whatever the action, the ele- 
ment soon ceased to pass fuel at any reasonable pressure 
differential. 

Shrinkage occurred in most types of filter elements 
but in varying degrees. In most cases. shrinkage wags 
greater than the unit was built to accommodate, and they 
failed because of lack of end-pressure on the stack. 

We have found that two types which are supposed to 
he shrink-proof also shrink, but within reasonable limits. 
We have made special holders to retain them. Both types 
have shown a life of from 72 to 450 hr at 1-gpm flow 
for the 934 by 234-in tube size cartrid 


oe 
pC. 


Switching Fuels 


Three-way valves for fuel selection seem to be the most 
handy device. In actual practice, they proved to be the 
cause of many plant outages, sometimes of embarrassing 
duration. The heavy fuel is pumped by electric motors 
taking power from the outgoing lines. Thus, when faults 
occur on the lines, the pumps stop and starve the engines 
just when they need extra fuel to produce the over-currents 
necessary to open the breakers and disconnect the faulted 


line. 
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Fig. 1 Schematic diagram of the system for cleaning the heavy 
fuel. Note the use of pressure reducing valves for maintaining 
a balanced flow to the centrifuges. Make-up tank provides 
a reservoir of fuel for the distribution system. 


With the manually-operated 3-way valves, an alert 
operator can sometimes change over one engine to light 
fuel before the engine fuel pump vapor locks; but the 
plant goes off the line when a serious fault occurs. 
The remedy for this situation is to use a check valve to 
admit the light fuel. 

Each engine, through its own transfer pump, pumps and 
maintains the proper pressure on the light fuel. The heavy 
fuel has to be supplied at a higher pressure than the 
light fuel to produce equal engine performance, due to 
its higher viscosity. Thus, when the heavy fuel is being 
used, the greater pressure holds the light-fuel check 
valve closed, preventing the mixing of the two fuels. 
When the heavy fuel pressure drops as in the case men- 
tioned, the light fuel pressure will unseat the check valve 
and flow into the line. In this way, the engines never fail 


for lack of fuel. 


Draining Lines 


Another point concerns the draining of the lines after 
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switching fuels. At first, the drainage was switched back 
and forth so that the unused fuel -drained from the 
engine, returning to the system from which it came. 
This is no longer done. Light fuel drainage from an 
engine running on heavy fuel is far too contaminated to 
be returned to tanks where light fuel must be kept clean 
and in good condition for long periods of time. 

On the other hand, the small amount of light fuel 
returned to the heavy fuel make-up tank has caused no 
trouble. Such troubles as did occur—vapor lock in the 
could not be 
traced to any mixture of the fuels. These troubles occurred 


heavy fuel pumps and excessive foaming 


so long after any mixing that the fuel mixture had been 
consumed and replaced. 


Heat Loss on Switch-Over 


In changing over from a cold light oil to the heated 
heavy fuel, it was found advisable to have the heavy 
fuel pass through a minimum of cold piping. Oil has 
only about half the heat capacity (specific heat) of water. 
Consequently, it cools rapidly with a corresponding in- 
crease in viscosity. 

The same situation to a lesser degree can exist when 
part-load conditions prevail and the flow to the injec- 
tion pumps is small. The small flow may not carry 
enough heat to warm the pump and maintain the desired 
viscosities. These difficulties can become troublesome un- 
less the pump can handle the fuel at low temperature 
regardless of load. 

No trouble has been found in changing back to light 
fuel. There has been no tendency toward vaporization 
due to high temperatures of the piping and equipment. 
Only a short run on light fuel is enough to purge the 
fuel system for easy starting. The operators shut off the 
heavy fuel a few minutes before going to the switch- 
hoard. They lower the load slowly to zero, take the 
engine off the line and shut it down with no idling period. 

The engines have been started with no difficulty when 
accidentally shut down on heavy fuel. However, this is 
not good practice because the high-pressure pumps ham- 
mer if the engine is allowed to come up to speed on un- 
heated heavy fuel. 

With these general observations, we are ready to dis- 
cuss details of the various systems tried. 


First Try 


The first system for feeding heavy fuel to the engines 
was notable perhaps for its over-complication. With this 
arrangement, the engine transfer pump circulated which- 
ever fuel was selected through a circuit on the side of 
the engine. Selection was by means of a 3-way valve. 
In the circuit there was a service or pressure tank, 
a steam-to-oil heat exchanger, a set of filters, and a relief 
valve. Because the heavy fuel was admitted at a much 
higher pressure than the light fuel, the engine did not 
perform equally on each fuel. The hot transfer pump was 
a burn hazard. Even with that, the temperatures could 
not be maintained at the desired level as heat losses ex- 


ceeded the heater’s input. 
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Fig. 2 Distribution system schematic diagram. It provides for 
continuous fuel circulation, final cleaning and heating of the 
heavy fuel. Headers are mointained at differential pressures 
with fuel being supplied to the engines at the higher pressure 
and the excess fuel returned to the lower pressure header. 


Second Try 


The next system retained all the components of the 
earlier one but instead of the circuit, the fuel made a 
single pass through the service tank, heater, the filters, 
and a strainer. It then reached the 3-way valve from 
which it either entered the engine or passed through 
a bleeder line to the drain. The drain discharged to the 
make-up tank. 

The main difficulty encountered was carbonization of 
the heavy fuel in the heat exchanger under conditions 
of no- or slow-flow rate. The temperature controller 
turned on full steam pressure when there was no flow 
until sufficient heat traveled through the oil to satisfy 
the control bulb. 

When the heaters were new, no trouble was noticed: 
but once they had become carbonized, new carbor films 
formed at an unbelievably fast rate, even after what 
seemed to be a thorough cleaning, if the oil was allowed 
to stop in the heater. After each cleaning, the heater was 
otherwise as efficient as when new. 

The filters were removed because they created too 
much pressure drop far too soon. The engines require 
a definite pressure on the intake of their high pressurc 
pumps. The filters showed no uniform life pattern that 
would permit periodic cartridge replacement, and some- 
times the pressure drop across the filter built up quickly 
and starved the engine. However, removal of the filters 
did not end this starvation problem. 

Some of the carbon produced in the heat exchanger 
was drifting downstream in the fuel, blocking the strainer. 
The strainers could not be removed from the system 
as they were catching other contamination as well as 
the carbonaceous paste from the heater. There were two 


effects: Due to the carbon film in the tubes. the heater 


failed to raise the oil to the desired temperature; and high 


pressure drop in the strainer lowered the delivery pres- 
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sure. Both conditions contributed to engine smoking. 
To overcome this problem, the “electric heat” system 


was dev ised. 


Third Try 


This system was tried on one of the 670-hp engines. 
\ pipe was insulated electrically from the header that 
supplied heavy fuel to the three large engines. This pipe 
carried the oil to a 3-way valve close to the engine’s 
high pressure pump. Only a thermometer, strainer, and 
bleeder to the drain were in the path of the fuel. 

Heat was supplied electrically to the *4-in pipe by a 
step-down transformer. One end of the secondary was 
connected to the pipe at the engine-end and the other 
to the pipe at the insulating flange, close to the header. 
A 350-amp current flowed in the wall of the pipe, the 
resistance of which produced the necessary heat. A ther- 
mostat, attached to the outside of the pipe, controlled a 
breaker in the transformer primary circuit. In this way 
the fuel was not exposed to excessive local heating and 
only the temperature necessary for good engine perform- 
ance need be maintained. 

As expected, this ended the carbonization trouble. 
The strainer remained clean and the engine ran very well. 
As we were making some changes on the larger engines 
(discussed later), this engine was run as much as pos- 
sible. For five weeks no trouble developed excepting 
We thought 
that we had the perfect system. Plans were made to in- 


mechanical difficulties with the thermostat. 


stall the same system in the Coop’s second power plant 
at Worthington Springs, Florida. The other engines in 
the Keystone plant were to be converted. Arrangements 
were made, mtaerials purchased, and initial work started. 

Meanwhile, the small engine was not operated so con- 
sistently and was shut down for days at a time. We thought 
that we had solved all the problems in feeding heavy fuel 
to the engines but, unknowingly. we were making the sec- 
ond half of the test for a really satisfactory system to 
burn heavy fuels. 

After three weeks of running only when needed, the 
strainer could not be cleaned often enough to keep the 
engine running on heavy fuel. The check-valve system 
for admitting light fuel had been installed there were 
no engine failures from the blocking of the. strainer. 
This clogging condition was unexpected since the larger 
engines were running continuously on the same heavy 
fuel, with no strainer trouble, from the same header that 
supplied it to the electrically-heated line running to the 
smaller engine. 

Temperature conditions were the same and yet no 
blockage occurred in the large engines. The only dif- 
ference in the systems was that fuel was continuously 
bled from the piping on the larger engines, even when 
shut down. But this feature was omitted on the smaller 
engine because the temperature was so easily raised by 
the electrical heating. 

The excessive strainer blockage on the small engines 
was obviously due to a transformation of the fuel in the 


Blockage was 


engine line during long shut-down periods. 


59 





due to a smooth carbonaceous paste, probably caused 
through sludging or polymerization of the fuel. Appar- 
ently the heating, centrifuging, and then reheating, had 
caused it to make sludge, either so fast or of a kind that 
the strainer could not cope with it. 

When this trouble was realized, all the work on elec- 
tric heating stopped until we could take stock. Before go- 
ing on to the next development, let's backtrack for a dis- 


cussion of combustion problems. 


Exhaust Smoke 


Under all conditions, there had been some smoke from 
the large engines. This was thought to be natural when 
burning heavy fuel. It was black and heavy at light loads 
hut cleared up to a haze at full load. However, one of the 
few pleasant surprises encountered in’ this work was 
that the small engine ran with a totally clear exhaust 
from low to full load and only had a hazy exnaust at 


overloads. 


Rear of plant showing intake air filters and exhaust silencers. 
The three engines were running on heavy fuel at time picture 
was taken, illustrating the clarity of the exhaust. Small building 
is the heavy fuel processing house 


burned with 


With evidence that heavy fuel could be 
a clear exhaust over a wide range of load, we applied 
every effort to clearing up the exhaust on the three large 
engines. With the systems used, fuel was supplied to the 
engines at 270°F to 280°F. This, of course, was not the 
actual temperature of the fuel when injected into the 
cylinder because of heat loss in the pump, distributors, 
lines to the nozzles, and the nozzles themselves. 

The small engine had a much shorter fuel system 
and so might have much less temperature drop. To find if 
this accounted for the difference, electric heat was applied 
to the fuel lines on one big engine so that the temperature 
of the fuel reaching the nozzle could be controlled. 
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No insulating material was used as in the case of the 
line supplying fuel to the small engine. We anticipated 
trouble if such material was to be exposed to the 6000 
to 8000 psi pressure in the injection lines. The lines were 
left grounded at both ends. Retaining clamps, however, 
were insulated. A special transformer, producing four 
secondary currents, was arranged to heat all eight lines 
equally. By changing the amount of power applied, any 
desired temperature could be obtained. 

It had been found that when fuel was supplied to the 
big engines below 270°F, they smoked appreciably at full 
load and very badly at half load. When the oil supplied 
was raised to 280°F, the smoke cleared to a haze at full 
load. When heat was applied to the injection lines, it was 
found that heat loss in the injection system was not the 
determining factor with regard to smoke. Temperature 
alone could not clear up the exhaust. All that it made 
possible was the operation of the engine at lower loads 
with the same hazy exhaust characteristic of full load. 

With the temperature effect eliminated, it was reasoned 
that the difference between operation of the two engine 
sizes must lie in the proportions of the fuel system. The de- 
sign of the two fuel injection systems is the same and 
many of the parts are interchangeable. The main dif- 
ference was in the size of the nozzle orifices which are 
very much smaller in the smaller engine. 

\ reduction of 0.002-in in the orifice size proved to 
he the answer. With these nozzle tips. the exhaust of the 
large engines became absolutely clear from half to full 
load and only hazy down to quarter load, Also, it was 
found that fuel temperature to the engines could be low- 
ered to 200°F without causing the engines to smoke. 

With this background of experience, we were able to 
see where we were going and shape up the system that 


we are currently using with satisfaction. 


Fourth Try 


Our revised estimates led us to believe that the best 
system was what was left of our second try. The heaters 
and filters had been removed as mentioned before. Only 
minor changes were necessary and we would have just 
exactly what we wanted. The drains were giving trouble 
because the bleed-offs. circulating and keeping fuel hot 
during shut-downs. were cverloading them and causing 
spills. Bunker C 


Two headers are now used (see Fig. 2). 


is messy to clean up. 
forming a 
circuit or loop around which a pump cirulates the fuel. 
In the circuit is the pump: only one steam-to-oil heat ex- 
changer which holds the fuel temperature between 220°F 
and 230°F: one small filter; and at the end furthest from 
the pump, a relief valve that bypasses fuel from one 
header to the other, set to maintain a 20-psi differential. 

Piping is arranged from both headers to each engine, 
such that fuel from the high pressure header that is not 
used bleeds back to the low pressure header for re-circula- 
tion. Only a strainer, thermometer, shut-off valve. and 
the light-fuel check valve are at the end of these engine 
loops or drops. 

(Concluded on Page 117) 
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Three Truck Loads 
in 
One 


By Robert H. Forbes 


Today, a large portion of our lumber industry is 
diesel-powered. PFI recently added five 100-ton 
tractor trailers to their diesel equipment for a 23-mi 
haul through the Idaho mountains. 


NO all logging and lumber companies in Idaho’s 
panhandle country use diesel-powered equipment for 
some phase of their operations. Diesel tractors, trucks and 


locomotives play a big part in hauling logs from stump to 
sawmill. Potlatch Forest Inc. operate three large sawmills 
located near the northern Idaho towns of Coeur d’Alene, 
Potlatch and Lewiston, and use a large percentage of 
dieselized equipment. 

Not too long ago, PFI, as the firm is known all through 
the area, was confronted with a problem of getting logs 
from company Camp 58 to railhead at Stites, Idaho. Dur- 
ing the winter of 1950-51, a series of conference between 
woods operations and mechanical departments of PFI 
were necessary to lick the tough problems of transporting 
logs to the Lewiston operation. 

PropLEMs—Trucks would have to start with their loads 
of logs at an elevation of 4300 ft and climb a 4650-ft 
saddle. From this summit, the road dropped down to state 
highway 13 at Green Creek landing located on the south 
fork of the Clearwater River, an elevation of 1700 ft. 
This represented a 23-mi haul over private roads. Trucks 
selected for this haul would be required to have ample 
power and good brakes, even though corkscrew curves 
limited speed to 10 or 12 mph. 

The 10 mi of road between Green Creek and Stites 
posed another problem to be considered as this final run 
to the railhead was state highway and not private road. 
Here, length and load limits would enter into the picture. 
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At Green Creek Landing, one of the 100-ton diesel-powered rigs is having 
its 15,000 bd ## load transferred to smaller highway trucks in previously 
prepared 5000 bd ft bundles 


It was decided that Green Creek landing would be a trans- 
fer point and special trucks would be used for the 25-mi 
off-highway haul, 

Five Peterbilt Model 390 trucks, equipped with hydro- 
tarder and 16-ft-wide log bunks, were selected for the 
job after a thorough investigation of all available trucks. 
These 100-ton giants, each with a 300-hp Cummins diesel 
supercharged engine, Model NHRBS, have now been haul- 
ing loads of 15,000 board ft of logs at a time, from Camp 
98 to Green Creek landing for 10 mo. 

At Green Creek, each big truck's 15,000-board-ft load 
is transferred in three previously prepared packages of 
5000 board ft each, to smaller trucks for the short high- 
way haul to Stites. Five thousand-ft log bundles comply 
with the state highway limitation of 68,000 lb gross. 

Transfer of loads at Green Creek necessitates a der- 
rick with a Caterpillar diesel power unit-—a 105-ft mast 
and 90-ft boom, the whole being guyed by eight cables 
250-to 350-ft long. The cables, spreading out from the 
top of the mast like streamers from a May pole, required 
special anchoring into rocks of the South Fork canyon. 
Hairpin-like rods, i0-ft long, were attached to each cable 
and then sunk into 2-in by 10-ft holes drilled in the rock. 

An ordinary cement could not be found that would 
positively hold up under the 26,000-lb tension imposed on 
the anchors. Therefore, molten sulfur was poured into the 
holes to fuse hairpins to the surrounding rock. This 


anchoring method has proved a success. 
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At left is an artist's 
conception of the new 
50-passenger, diesel- 
electric rail bus now 
in production. 


Mack's Diesel-Electric Rail Bus 


Latest addition to Mack’s line of trucks and 


buses is the new model FDC Rail Bus, designed 


for short-haul branch and feeder line service. 


f railroads could lick the problem of feeder line service, 

their overall operating economy might show consider- 
able improvement. Branch lines often tie up large loco- 
motives, representing a large capital investment, when 
only three of four cars are needed to handle light branch 
line loads, Operating large locomotives in this type of 
service is expensive and an inefficient utilization of power. 
With this problem in mind, Mack engineers are offering 
the new 50-passenger FDC Rail Bus as a possible solution 

Outward appearance of the self-propelled rail unit closely 
resembles that of a large bus with trucks substituted for 
wheels, Other apparent differences that are noted on 
second glance are the headlights at either end and_ the 
single center door on each side. The interior, although 
still resembling that of a bus, looks more like a rail car 
as seats are reversible to permit operation in either direc- 
tion. Units may be operated singly or in pairs. 

Duplicate controls are located at each end. In dual-unit 
operation, one engineman can control both cars from 
either end. A lever at the sight side of the control point 
regulates speed, and a foot pedal actuates the air brakes. 
An integrated speedometer and odometer are mounted on 
an instrument panel along with an air pressure gauge 
and a standard indicating lamp cluster, A sander control 
is located at the left. 


When operating these units singly, speed of up to 54 
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mph can be obtained. During two-unit operation, a top 
speed of 61 mph can be reached in 3 min. To assure 
quick, safe stops at all speeds and under any rail con- 
ditions, air-actuated wheel tread clasp type brakes are 
used. 

Braking air is supplied by two engine-driven rotary 
air compressors, designed to produce more than an ade- 
quate amount of air during normal operating conditions. 
A close-up of the generator compartment shows the compactness with 
which accessory equipment is arranged. 


~ « 
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Should trouble develop in either compressor, the closing 
of a single valve will cut it out of the air circuit. The 
remaining compressor will continue to deliver an adequate 
amount of air as either unit is capable of meeting air 
requirements for normal operation. 

Should two cars separate during dual operation, brakes 
are automatically thrown into emergency operation and 
air is applied at a pressure of 85 psi in place of the 45 
psi service pressure. The air brake sys‘em is further pro- 
tected by an automatic high pressure safety valve, a low 
pressure buzzer, and a check valve between the second 
and third air reservoirs. The single check valve prevent- 
loss of air in the event of damage to a compressor dis- 
charge line. Now, let’s take a look at the power train. 

Basically, power train design is the same as that for 
a diesel-electric locomotive in that an end-mounted 200-hp 
supercharged Mack diesel driving a 300-y 


generator. 


supplies power to the four variable-voltage DC traction 
motors. The four 55-hp traction motors are mounted one 
per each axle, thus making all wheels drivers. The main 
generator is direct-connected to the engine through a 
flexible coupling of the laminated steel dise type. 

Main generator ventilation is provided by a_ built-in 
blower. At the outboard end of the generator an anti-fric 
tion bearing is provided to support the armature shaft and 
3-belt pulley driving the auxiliary generator. 

Power for the lighting svstem and battery charging is 
provided by the auxiliary generator. Equipment for this 
generator includes external current and voltage regulation, 
and a rectifier for battery charging. To assure positive 
cooling, the rectifier is mounted in the engine intake air 
system. 

Starting motor power is supplied by two 12-v, 200-amp 
hr batteries mounted in separate compartments in sliding 
trays. The 24-v starting motor. driving through a Dyer 
type drive, is energized by a series-parallel switch to ob 
tain the 24 v required for starting. A generator interlock 
relay in the starting circuit serves as a safeguard against 
starter engagement while the engine is running. 


In summarizing. it might be well to point out that 


Engine-generator compartments are located in one end of these units 
much the same as a rear-mounted bus engine 
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since designs are much the same as those for a standard 
diesel-electric locomotive, these rail buses can be main- 
tained by any personnel familiar with maintenance of a 
diesel locomotive. Backshops currently maintaining diesel- 
electric locomotives can also maintain these units, thus 
incurring a minimum o1 expense in tooling and training 
personnel. 

Units of this type may to a great extent, help to in- 
crease branch and feeder line revenue through lowering 
operating expenses and affording passengers with quicker. 
more comfortable service. 





What Do You Know? 


Here are more questions to test your general 
knowledge of the diesel field. Make your selec- 
tions, then turn to Page 123 to check them. 


Which of the tollowing is a major difficulty in the removal 
of contaminents, including water, from heavy fuels with low 
API gravities in preparation for burning in engines? 

a. High viscosity 

b. High degree of contamination 


c. High specific gravity 


When burning heavy residual fuels, it must be expected 


that engines will smoke ot least at part-loads 


a. True 
b. False 


Molybdenum disulfide, a solid-film lubricant, is becoming 


more popuar. One of the principal characteristics to look 


for before using it is 
a. The type of carrier used 
b. Its purity 


c. Its geographical source 


You can't go wrong with molybdenum disulfide. For 
example, mixed with engine lube oil it reduces friction 


throughout the engine. There is no problem 


a. True 


b. False 


Which of the following is the principal reason for in 
creasing the horsepower in trailer tractors? 

a. To increase the maximum speed obtainable 

b. To permit maintenance of higher average road speeds 


c. To increase the payload hauled 


The general principle of wheel slip detection devices on 
diesel locomotives is to indicate differences in axle speeds 
In every case of wheel slippage, the wheel slip light signal 
gives engineman warning. 

a. True 

b. Partially true 


c. False 


With dual-fuel engines in power generation service, ‘meter 
swing” is a more common problem than with oil diesels. 
One reason for this is: 

a. Longer delay in response to governor changes 

b. Amount of gas between control point and cylinder 


Detonation in dual-fuel and gas engines can frequently be 
controlled by lowering scavenging air temperatures. 


a. True 
b. False 














Latest addition to the Woodsfield municipal 
plant is this Superior model 80 dual-fuel 
engine, capoble of developing 875 hp at 
327 rpm 


Woodsfield, 
Ohio 


Cuts Cost With Dual-Fuel 


By L. W. Marples* 


Wherever natural gas is being made available, this economical 


fuel can be used to advantage. 


Here is another dual-fuel in- 


stallation cutting costs for a municipal plant. 


Fi costs have been cut in half at Woodsfield by the 
installation of a dual-fuel engine in its municipal gen- 
erating station, The new unit is a National Supply model 
80, B-cyl, 144%- by 20-in Superior engine with a rating 
of 875 hp at 327 rpm. The unit is direct-connected to a 
600-kw generator. Major fuel is natural gas supplemented 
with 10 per cent pilot oil for ignition. 

Woodsfield was in the electrical utility business long 
before 1920 when a steam engine driven generator served 
the village power requirements. At that time, the small 
community was not completely wired for lighting and 
power was supplied only from 6 am until 8 pm each day. 

Subsequent to 1920, promotion of electrical appliances 
for household use became active and consumption of elec- 
tricity increased rapidly. With peak loads steadily rising, 
original generating equipment was soon outdated and 
plans were promptly drawn up for a power plant having 
greater generating capacity. 


Expansion 

In 1922, two 220-hp semi-diesel engines were installed; 
each one direct-connected to a 136-kw generator. Then in 
1935, a third unit, a 350-hp open-head type full diesel 
direct-connected to a 235-kw generator was _ installed. 
After operating with this equipment for 10 years, Village 
° Plant Superintendent, Woodsfield, Ohio 
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officials investigated community requirements and decided 
on replacing the two semi-diesels with full diesels having 
more power and a higher efficiency. In 1946, one of the 
units was replaced wtih a 300-hp “Backflow” type diesel 
engine direct-connected to a 200-kw generator; and in 1947 
the second engine was replaced with a similar unit. 

Loads continued to grow from both residential consum- 
ers and small industries served by the plant. Three feed 
mills require about 155 kw, while the water purification 
plant operates motors of 75 and 50 hp respectively, and 
the sewage disposal plant has a load of 20 hp. As shown 
in the accompanying table, peak demands in 1922 amount- 
ed to about 100 kw for which the two 136-kw units were 
installed. By 1934 and again in 1945, the demand exceeded 
the plants safe capability (allowing a capacity equal to 
the largest unit for reserve), and expansion followed. 

A similar situation existed in 1948, and by the latter 
part of 1949 all of the units were operated over the peaks, 
which ranged from 520 to 560 kw. Any form of failure 
in the equipment meant a power loss to at least half of 
the town as the plant distribution system operates on two 
circuits. 


Dual-Fuel Installation 


Faced with these steadily increasing demands, the town 
purchased the dufl-fuel engine in 1950 and had it in oper- 
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An exterior view of the Woodsfield plant which has a total capacity of 
1235 kw. 


ation the latter part of December of the same year. It 
can burn either oil or natural gas with equal facility and 
efficiency and develops the same hp rating on either fuel. 
Fundamentally, the engine simply substitutes a portion 
of gaseous fuel mixed with air for a corresponding 
amount of liquid fuel and continues to operate on the 
diesel cycle with compression ignition. 

The gas-air mixture is compressed and ignited or “fired” 
by a pilot charge of fuel oil, which is introduced at the 
proper time by the injection system. Gas consumption 
varies from a few per cent at idling to over 90 per cent 
of the total fuel at full load. Actual ratios and economy 
will accordingly vary with engine loading. 

In dual-fuel operation, proportion of gas to pilot-oil 
injected is automatically controlled by the governor. For 
example, if gas is not available, or if the supply is not 
sufficient for the load, the governor will permit burning 
all the available gas and automatically make up the balance 
of fuel requirements through additional oil injection 
above ignition requirements. If such action occurs, an 
alarm light on the control panel comes on to indicate that 
the engine is consuming fuel oil in excess of normal pilot 
requirements. 

A direct driven pump, mounted on the engine, takes 
lubricating oil from a 450-gal underground sump tank and 
feeds it through filters, coolers, and a Purolator, before 
it reaches the engine header. Jacket cooling water flows 
through a closed system which incorporates a Marley cool- 
ing tower. 

Fuel oil, stored in an 18,000-gal tank behind the power 
plant, is pumped through filters on its way to two 300-gal 
underground day tanks. From here a manifold pump 
supplies the engines direct through another set of filters. 


Natural gas comes to the metering house at 40 to 50 psi 


where pressure-reducing valves lower it to 12 and 4 psi 
consecutively for use in the engine. 

At the present time, the Superior carries the entire load 
during the day from 9 am until 11 pm, and two of the 
200-kw units handle the night load, which averages about 
170 kw. In the past, when one of the industrial plants 
came on the line, lights would dim throughout the com- 
munity; but since the new unit was put into operation, 
the oncoming loads are picked up without disturbing 
system voltage. 


Economy 


Gas is purchased at 37 cents per thousand cu ft and 
latest figures indicate the engine operates at about 4.8 
mills per kw (2/5 load), whereas the older engines operate 
on straight diesel oi! at a cost of 9.5 mills per kw (34 
load). These figures readily indicate that the new engine 
operates at exactly one-half the cost of the older units, a 
tremendous saving for the community. 


Electrical generation and -distribution is. handled from this switchboard, 
with section for the new engine at the left 
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System Loap GrowTH 


Year 
1922 
1934, 
1935 
1945 
1947 
1948 


Peak KW Demand 


LOO 

72 
L190 
310 
390 
410 


Plant Capacity* 
136 
136 
272 
272 


400 
400 


*Plant capacity is figured on the basis of allowing a 


pacity equal to the largest unit for reserve, 


Principal Equipment 


Dual-Fuel Diesel 
Generator 
Governor 
Silencers, Intake and Exhaust 
Injection Pumps 
Fuel Oil 
Transfer Pumps 
Fuel Meters 

Fuel Oil Filters 
Lube Oil Filters 
Oil Cooler 
Woter Pumps 

Air Filters 

Air Compressor... 
Control Panels 
Exhaust Pyrometer 
Switch Board 
Voltage Regulator 








Engine Division, National Supply Co. 


Elliott Co. 

Woodward Governor Co. 
Maxim Silencer Co. 
Scintilla Magneto Div 
Standard Oil Co. 
George D. Roper Co. 
Buffalo Meter Co. 
Purolator Products, Inc. 
Fram Corp 

Ross Heater and Mfg. Co. 
Weinman Pump Mfg. Co. 
Air-Maze Corp 

Quincy Compressor Co. 
The National Supply Co 


Alnor, Illinois Testing Leboratory 


Lake Shore Electric Mfg. Co. 
Allis Chalmers Mfg. Co 





New Oil Well Acidizing Rig 


Operators of oil well  acidizing 
equipment have had to design more 
powerful pumping units to keep pace 


sink 


ing wells to deeper and deeper levels. 


with drillers who are constantly 


Such a rig will be exhibited by Dow- 
ell, Ine.. 


ical 


subsidiary of the Dow Chem- 
Company, at the International 
Petroleum Exposition in Tulsa. 


Wells 


heing acidized successfully today, but 


over two miles deep are 
this firm now has a rig with sufficient 


power to operate at even” greater 
depths and pressures than those now 


generally encountered. Illustrated is a 


Underground Storage System 


A new development in underground 


oil storage, now in use in Sweden, 


American oil- 
called “Edholm 


is*said to be economical 


is being considered by 
The 


Container”, 


men. system, 
and efficient. It employs water pres- 
sure to seal an underground storage 
cave and prevent loss of stored oil. 
The cave must be below the water 
table The 


be useful for virtually all types of 


level. method is said to 
petroleum products storage with the 
possible exception of lube oils which 


may contain water-soluble additives. 
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unit recently put into operation which 
was designed to deliver 70 gal of 
chemical per min against a pressure 
of 7500 psi. 

In providing the greater pumping 
power, care had to be taken to pre- 


\ GM 


Twin-Six diesel engine was selected. 


serve the mobility of the rig. 


It weighs less than 6000 lb and meas- 
ures 72-in by 54-in overall. Represent- 
atives of the Diesel Power Company. 
distributors for Detroit Diesel engines 
in Tulsa, engineered the power plant 
to do the job and helped work out 


assembly details. 


SES Elects Healy President 
William L. Healy of General Elec- 


tric has been elected president of the 


Standards Engineers Society for 1953. 
The Society was first organized in- 
formally in 1947 to act as a medium 
for exchange of standardization ideas 
and techniques. 


AIEE Boston Meeting 

The Boston Section of the Ameri- 
can Institute of Electrical Engineers 
will play host to the North Eastern 
District Meeting on April 29-May 1, 
1953. 


Diesels Net Montreal Profit 
Montreal Works, Ltd. 


earned a net profit in excess of 1951 


Locomotive 


figures, it was revealed. It was re- 
ported that manufacturing operations 
in 1952 had been at the highest level 
enjoyed by the company since it be- 
gan converting to locomotive produc- 
tion. 

In an annual report it was stated 
that deliveries of diesel parts increased 
substantially. reflecting the growing 


number of diesel-electric locomotives 
Current backlog includes 


79 diesel-electric 


in service. 
orders for locomo- 


tives. 


Petroleum Industry Fair 

The International Petroleum Expo- 
sition to take place in Tulsa, Okla- 
May 14-23, 
vancements made in equipment and 
1948-1953, 


time of the last exposition. Hundreds 


homa. will feature ad- 


services from since the 
of exhibits in exploration, drilling 
and refinery are scheduled along with 
production, pipeline and scientific ex- 
hibits. 


International Buys Hough 

The 
announces that it has acquired the 
stock of the Frank C. Hough Co. of 
Ill. 


earth-moving. excavating, and mate- 


International Harvester Co. 


Libertyville, manufacturer of 
rial handling equipment. The Hough 
company will become a wholly owned 
subsidiary, with Frank C. Hough con- 
tinuing as president. 


Fluid Power Controls Course 

An advanced course in fluid power 
controls, designed especially for en- 
gineers whose work is in the field, 
will be given from July 6 to 17 at the 
Massachusetts Institute of Technology. 
Highlights of the program will in- 
clude discussions of fundamentals of 
fluid flow, new concepts of flow valve 
performance and design, and the gen- 
eration and utilization of compressible 
and incompressible fluid power. 
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GM Diesel Engine Operations 


Market for products of the General 
Motors diesel engine divisions 
tinued very active during 1952, as re- 
vealed in the 


con- 


corporation’s annual 
report, just released. Electro-Motive, 
Detroit Diesel, and Cleveland Diesel, 
although handicapped by insufficient 
materials, produced 7.1 million diese] 
hp last year. In 1951 they produced 
8.3 million. 

Rapid increase in railroad use of 
the Electro-Motive factory rebuild serv- 
ice necessitated further expansion of 
facilities of the 
branches and the purchase of a site 


at Salt Lake City for a seventh branch. 


division’s six factory 


SAE Lubricant Developments 


Two important developments with 
have been an- 


Society of 


respect to lubricants 


nounced by the Automo- 
tive Engineers. 

Revised copy for SAE 
formation Report on Crankcase Oil 
Types has been prepared based on 
API 


Transmission and 


General In- 


the new classification system. 
The SAE Axle Lu- 
bricant Classification has been revised 

base it on viscosity only. Proper 
performance qualities for the service 
recommended, including low tempera- 
characteristics, are the 


ture responsi- 


bility of the lubricants supplier. 


More Diesels for So. Pacific 


Southern 
of another 100 diese! locomo- 
150 
total of approximately 


Plans for purchase by 
Pacific 
tives, units with a 
225,000 hp, 
Russell, 


following 


comprising 
were announced by D. J. 
president of the railroad, 
a meeting of the company’s board of 
directors. 

will raise the 
road’s diesel fleet to a total of more 
than 1400 units with an hp total of 
2.000.000. Cost of the 
it is reported, 
$200 million the 


ment in 1257 


The new purchase 


almost new 


diesels, will raise to 


almost line’s invest- 
diesel locomotive units 


since the war. 


Diesels Double B&O Net 

The Baltimore & Ohio Railroad re- 
vealed that diesel 
power was a big factor in helping it 


in 1952. 


increased use of 


its net income 
able to increase its 

about $16 
“Most of the 


in operation,” the 


almost double 
The road was 


profit by saving million 


in expenses, economies 
annual report of 
the road states. “resulted from greater 
use of diesel locomotives. better 
facilities, and improved methods.” 
The B&O acquired 101 diesel units 
during the retired 266 


locomotives. In the last five 


vard 


vear and 


years, 


Larger 


Following the development of the 


Baker 


announced 


“no pushbeam” bulldozer, The 


Manufacturing Company 


production of a larger, more power- 


ful dozer of a similar design. In co 
operation with Allis-Chalmers tractor 


Baker has 


bulldozer 


made the hy- 
with the 
named it” the 


engineers, 
draulic 
HD-15 crawler and 
Baker “15X”. 
Development of first the OX and 
1lO9-hp 15X called for a 


of enginee! ing design 


integral 


now the 
altera- 
long established ideas 
bulldozers 


number 
tions from the 
must be 


of how con- 
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¢ 


BN 


adding 546 diesel 
it to $94 


some more than 


units has enabled 


scrap steam locomotives, 


35 vears old. 


Dravo Bags Safety Award 

has received the Na 
tional Safety Council’s highest 
safety. The 
award for its 1952 


Dravo Corp. 
award 
for employee company 
won the accident 
prevention record which was 50 per 
better than the 


in the industry. It 


cent 3-year average 
was one of the 


Awards of Honor 


Council to a 


first company-w ide 


ever given by the firm 


in the heavy construction industry. 


“No Pushbeam” Bulldozer 


structed. Conventional pushbeams as 


well as much unnecessary weight was 
eliminated by the mounting-lifting ar- 
rangement which proved successful in 
the pioneer model 9X. 

The 


removed, 


has been 
front trac- 
bolted dozer 
attachment being supported by twin 

Stabilizer 
hydraulic 
track to 


torsional 


tractor mainspring 
with the 


and integrally 


entire 


tor frame 


hydraulie cylinders. bars 


connected to the pistons 


and running from mole- 


board absorb strain and 


reduce horizontal forces on the trac- 


tor frame. 





Left side of No. 1 truck showing rotary switches and connections for 6-wheel truck 


New York Central Investigates .. . 


Locomotive wheel slip or slide can cause 
serious damage to both the diesel locomotive 
and track if not checked. 


some results of recent tests conducted on the 


Presented here, are 


New York Central System with various wheel 
slippage controls. 


ARLY in 1946, the New York Central System initiated 
an investigation on wheel slippage. This action was 
fostered by unexplained difficulties, flashovers, and other 
troubles experienced with tractive equipment, all of which 
pointed to wheel slippage as a contributing factor. Sev- 
eral indications of wheel slippage without wheel slip light 
illumination led to further investigation, which revealed 
a more complete picture of what actually was happening. 

Preliminary observations were made of the ammeter 
which indicated a loss of power. Power was restored by 
momentarily reducing throttle position. This was an in- 
dication of wheel slippage although there was no wheel 
slip light signal. In other cases, wheel slipping was visu- 
ally observed when there was no light indication. Severe 
rail damage has resulted in some instances where, un- 
knowingly, enginemen have permitted wheels to slip while 
trying to start a train. 

Examination of numerous tapes from recording speed- 
ometers (driven by power axles) on freight locomotives 
proved the obvious, the wheel slip relay then in use, failed 
to function during many wheel slips. 

* Abstract of a paper presented before the Locomotive Maintenance 
Officers Association, Chicago, Ill., by Fay Thomas, Assistant to the 


General Superintendent of Diesel-Electric Equipment, New York 
Central System. 
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Progressive Steps of Investigation 


1. Recording speedometer drive was changed from the 
idler wheel axle (usual connection in a 6-wheel, 2-motored 
truck) to the No. 1 power axle on each unit of a 2-unit 
locomotive. This change took place about Sept. 1948. 
Records of wheel speed obtained during next several 
months showed the extent of wheel slippage to be greater 
than anticipated. In numerous instances, slipping wheels 
spun to speeds in excess of the 120 mph that recorders 
were capable of registering. Continuous slippage at such 
speeds occurred for distances of 34 miles, as measured on 
tread of the slipping wheel. Recorder tapes showed a 
pair of slipping wheels traveled in effect as much as an 
additional 60 miles over a 146-mi division. 

2. A second recording speedometer was applied to the 
No. 2 driving axle of each unit during March 1949. These 
recorders were equipped with another pencil to register 
operations of the wheel slip light circuit. Tapes from the 
second recorder showed that often the wheel slip circuit 
did not function when wheels were slipping and no whee! 
slip light warned the engineman. From a comparison of 
tapes from No, 1 and No. 2 recorders, it was determined 
simultaneous slippage of both pairs of driving wheels in 
the same truck frequently occurred. 

3. In August 1950, recording speedometers were ap- 
plied to the other two driving wheels of each unit. The 
records from all of the driving wheels on the two units 
gave a complete story of what happened in subsequent 
tests. 

Throughout the investigations considerable work was 
done on a number of types of wheel slip relays and their 
In fact, the New York Central tried all the 


wheel slip relay combinations suggested by manufacturers. 


connections. 
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Right side of No. 1 truck showing recording speedometer drives for each axle 


Diesel Wheel Slip and Slide 


At one time there were more than 20 units operating with 
experjmental wheel slip relays. While some improvements 
were attained in wheel slip detection during this period, 
the results were far from satisfactory and the conclusion 
tentatively reached was that the sensing of wheel slippage 
by relays in motor circuits is fundamentally unreliable for 
certain conditions, including wheel slide. 


Investigation of various types of wheel slip relays had 
been underway for about four years when the Interstate 
Commerce Commission asked the American Association of 
Railroads, to investigate devices which would sound an 
alarm if a wheel became locked. This condition had 
caused several accidents. It was suggested that such wheel 
protective equipment should be independent of regular cir- 
cuits on unit, so that wheel protection would be main- 
tained at all times, even when the power plant was cut 
out. 


In January 1950. the A.A.R. Electrical Section Sub- 


Committee went on record that: “It was the opinion of 
Committee that a device for protection of wheel slide 
should also incorporate protection for wheel slip, with a 


view not only to simplify equipment on the locomotive, 


but that a device actuated by the action of the wheel itself ° 


would be more reliable than the present type of wheel slip 
protection or other devices that are not directly actu- 
ated by rotation of wheel.” 

Wheel control equipment to protect wheels from sliding 
during braking, which had been used for a number of 
years on passenger cars, was one of the several devices 
suggested to the committees. It appeared that an adapta- 
tion of this wheel control equipment could be made to 
afford the desired locked wheel alarm for all wheels and an 
in addition provide an improved spin detection and an 
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By Fay Thomas* 


indication of wheel slide from braking. The New York 
Central agreed to apply that equipment to two diesel units 
for test and to report results to A.A.R. committees. The 
test of this equipment was considered a continuation of 
the original wheel spin investigation. 

Tests were made in two parts. First, the wheel detee- 
tion of slips and slides was recorded on speedometer 
chart by the wheel control device, but was not connected 
to actuate the locomotive slip control circuit. This proved 
the reliability of the device as all slips exceeding 7 mph 
were detected. 

1950 to March 
26. 1951) on 173 runs over 1017 divisions, all slips— 


During a 6-mo trial period (Sept. 16, 


totaling 3919, were detected by test device. The regular 
slip relay of the newest type detected 1033 slips, or 26 
per cent of the total, leaving the locomotive without spin 
protection for 74 per cent of the slips which occurred. In 
addition, the wheel control device indicated a case of 
locked wheels caused by an armature band wire failure 
and a case of sliding wheels due to braking. 

The second part of test was made with the wheel con- 
trol device connected to actuate the locomotive slip con- 
trol circuit. Also in this phase of the investigation, sev- 
eral variations of the slip control itself were tried to de- 
termine what improvements, if any, could be made in the 
control of slips after the condition was positive detected by 
the wheel controller. 

First, with the wheel control device operating in place 
of the regular wheel slip relay, but with the locomotive 
slip control circuit otherwise the same, records indicated 
that all slips were controlled before the wheel spin ex- 
ceeded the rail speed by about 10 mph. The duration of 


a slip control was about 2 sec. Usually there was no op- 
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An example of excessive slippage 
corrected by the cxle-driven wheel 
controller actuating locomotive 
wheel slip circuit in place of the 
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regular wheel slip relays, but with 
circuits otherwise the same. This 
illustrates the tendency for slippage 





a i 


to occur under certain conditions as 
power is reapplied 
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eration of the regular wheel slip relay, which was discon- 
nected from the locomotive control circuit and attached 
This failure of the 
regular wheel slip relay to function probably was due in 


to a pencil on the speedometer chart. 


many cases to the prompt detection of the slip by the 
axle-driven device. 

With this arrangement however, records showed that 
wheels often slipped again as power was reapplied after 
a spin correction. On one occasion, with the locomotive 
operating between 60 and 70 mph, it was necessary to 
control 296 slips in 28 mi. It was thought that this was 
due to the arrangement of the locomotive circuit which 
permitted reapplication of full power too soon after a slip 
correction, 

Means were then applied to the locomotive circuits to 
momentarily reduce the power after a spin correction. This 
eliminated the tendency for recurrence of wheel slippage 


and still permitted prompt reapplication of power. 


Control Systems 


American Brake Shoe Company’s 3 in 1 Wheel Control 

Of the three systems selected for extended trial, tests 
covered in the foregoing have only been completed on this 
system, resulting in its approval. Equipment comprising 
this device is as follows: 

\ rotary switch, one on each pair of wheels; a relay 
panel, one per unit with one relay for each pair of wheels 
controlled; and a test switch, one or two per unit. Equip- 
ment is the same for an “A” or “B” unit. The same type 
of equipment can be applied to a unit having 4- or 6-wheel 
trucks, and a unit having 1 or 2 power plants. 

The rotary switch consists of a rotor (brush holder) 
which turns with the wheel and wipes brushes in contact 
with a stationary commutator. The switch generates no 
current; it functions to pass a circuit from the battery 
to relay panel. It fits a standard mounting and drive on 
roller bearing boxes, applied at one end of each axle, and 
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may be mounted on any of the several types of journal 
boxes when they are equipped with a mounting face and 
axle drive fittings. 

A relay panel is connected to the control battery and 
Rubber 


shock proof mountings are provided inside the panel box. 


should be located in or near an electric locker. 


Hach relay is double contacted and protected by a metal 
guard. A light on panel shows operation of the control 
circuit. A truck test switch provides means of routine in- 
spection and check of device equipment. 

The threefold functions of this equipment are: (1) to 
detect wheel slip promptly at all speeds and provide cir- 
cuits which can be used for correction, thus protecting 


against motor damage due to high speed slipping and 
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Schematic of the ABS 3 in 1 wheel control system 
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Mlustrated above is the GE axle-driven switch unit, arranged for 
journal box mounting, with the cover removed. 


flashovers; (2) detect slippage and sliding during brak- 
ing, thus protecting wheels and other equipment against 
sliding or locking of wheels; (3) to close warning circuit 
and give continuous warning light if wheels become locked 
or a fuse blows. 

Operation of the device is based on the fact that the 
wheels in the same unit rotate at substantially the same 
speed unless there is slipping at contact of the wheel and 
rail. The instant slippage begins, the pairs of wheels will 
rotate with an abnormal difference in speed, signaling the 
need for correction. The control or warning will begin 
when there is approximately 7 mph difference regardless 
of the speed at which the locomotive is being operated. 

Control starts practically the instant slipping begins so 
that the protection or warning is immediate under all con- 


ditions. The controller circuit is independent of other 


equipment and functions even though the diesel power 
plant is isolated. 

When a wheel slip occurs under operating conditions, 
power is removed through the regular wheel slip protection 
circuits, and the wheel slip light in the cab indicates the 
condition. With the final arrangement now in use, after 
slip is corrected, power is restored at reduced level. This 
is accomplished on earlier EMD equipment by the use of 
a duplex pilot valve and solenoid valve connected to the 
battery field contractor so that the load regulator tends to 
travel toward minimum field position during the slip per- 
iod. On later Electro-Motive units this is accomplished 
through an overriding solenoid which is built into the 
governor, making any additional load control equipment 
unnecessary. 

Up to Sept. 1952, the two units initially equipped with 
the ABS, 3-1 Control had been in operation for 578,000 
and 621,000 miles respectively. These units have received 
only routine. service attention which consists of trip in- 
spections involving operation of truck test buttons and 
monthly inspections of axle rotary switches and relays. 
Time required is approximately 5 min per unit for trip, 
and | hr. per unit for monthly inspections. 
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Up to the time tests of this device were concluded, 5465 
slips were recorded by the recording speedometers, all of 
which were detected by the device. In addition in the 
two cases previously mentioned, of low ked wheels detected 
the device indicated the entire time the wheels were 
locked, whereas the regular wheel slip relay gave no indi- 
cation. 

General Electric’s Wheel Slip-Side Control was installed 
Dec. 15, 1950 on one unit for service test information and 
is still under test. This device uses axle switches which 
contain cam actuated breaker points. The speed sensing 
unit which measures axle speed is essentially a switch 
which alternately charges a capacitor from a fixed volt 
age and then discharges this capacitor through a discrim- 
inating circuit. The number of times per second that this 
capacitor is discharged through the discriminating circuit 
is a measure of axle speed. 

During the first six months of operation, the device was 
During this 


period several changes were made which improved the life 


connected to operate only a lamp in the cab. 


of the wearing parts and made the servicing of the equip- 
ment much easier. On June 22, 1951 four speed record- 
ers were applied to the driven axles and connected with 
magnetically operated pencils to indicate when the device 
detected a wheel slip or slide. On December 21, 1951 the 
equipment was connected to control excitation ‘for wheel 
slip correction. 

After about six weeks of otherwise excellent operation it 
became apparent that the time delay relay used to provide 
the 15-sec lock-out feature was not satisfactory under vi- 
bration. About the same period the time delay relay be- 
gan acting up due to rain water entering one of the dis- 
connect plugs to an axle switch. This caused corrosion 
between contacts, which in turn caused a false indication 
resulting in a lock-out. 

Since this equipment is virtually of the fail safe type, 
it registers a wheel slip for most any fault in the detection 
system and the locomotive cannot be operated with de- 
fective wheel slip detection equipment unless it is intention- 
ally cut out of the circuit by the crew. 

Difficulties previously experienced with this equipment 
have been overcome for the most part by the installation 
of a time delay relay with a capacitor charging character- 
istic. With timing element current changes, the contacts 
have since operated with a minimum of maintenance. 
Axle switch oil seals were also improved and the method 
of application modified. 

Recording speedometer tapes indicated instances where 
a slip was detected and controlled by the apparatus, bu! 
the wheel slip relay would be released before the slip was 
completely arrested. In other words, before the wheel 
completely returned to track speed power was again ap- 
plied. This action caused increased wheel spin until again 
detected as a wheel slip. This condition is not the same 
as that caused by the uninhibited reapplication of power 
initiating a new slip, but is merely the reapplication of 
power before the original slip has entirely disappeared. 
To correct this trouble, a time delay of approximately 
\4, sec was added to the drop out time of the detection 


71 





relay. Thus, complete recovery before reapplying power 
was insured. Generally, this resulted in wheel speed drop- 
ping to track speed before reapplication of power. Some 
slips occurred shortly after correction due to accelera. 
tion under poor rail conditions. 

Design of this device is such that it will detect wheel 
slips to a speed of only 5 mph if the other wheels are at 
a standstill, or it will detect when wheel slips at a speed 
of 114 mph when other wheels are running at LOO mph. 
Thus, wheel variations may reach the extreme limits as 
specified by A.A.R. without receiving false wheel slip in- 
dications in the high speed ranges due to difference in 
wheel sizes. 

On May 4, 1952 No. 1 wheel slid a short distance while 
making a station slow-down. Wheel speed dropped from 
approximately 1&8 mph to zero and then returned to 15 
mph. This slip-slide control device detected this at once. 

EMD’s Modulated Wheel Slip Relay system was placed 
under test early in 1952. This arrangement was applied to 
a locomotive unit equipped with recording speedometers 
on all powered axles so that accurate information in con- 
nection with the functioning of this device could be ob- 
tained. 

Briefly the functioning of this arrangement is as follows: 
The normal “C* clamp or through cable relay with which 
the unit was equipped, has traction motor armature cables 
removed and the potential coil which functions on differ- 
ence in voltage of the two traction motor armature leads 
operates in series connection of traction motors only. Two 
additional through cable type relays were installed in each 
high voltage cabinet. 

Armature cables are passed through the yokes so that 
current to the No. 1 and No. 2 traction motors for in- 
stance, flows in opposite directions. This results in the 
total field produced being canceled out when current in 
each armature lead is approximately equal. The two 
through cable relays are equipped with biasing coils 


energized across the main generator output. As the gen- 
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erator voltage increases the relay becomes more sensitive 
to a change in current of one of the through cables. With 
biasing voltage adjusted by use of a series resistor, it was 
found that any degree of sensitivity desired could be ob- 
tained. 

During the first part of test, the biasing coil was set to 
Relay 


sensitivity was such that wheel slip-indication was received 


provide 0.22 relay amp turns per generator volt. 


when the speed recorder failed to indicate any change in 
wheel speed. Biasing was reduced to 0.2 amp turns per 
generator volt and satisfactory operation was obtained. 
This test proved that under these operating conditions 
wheel speed differential of from 10 to 12 mph was readily 
detected providing both power wheels driven by one power 
plant did not slip simultaneously. 

In order to eliminate power plant unloading when very 
short fast slips occurred, which are normally self correct- 
ing, a time delay relay was introduced whereby operation 
of the wheel slip relay would start the load regulator 
toward minimum field. If slip was not corrected within 
2 sec, field contactors were dropped out unloading the 
power plant. This arrangement performed very nicely and 
many slips have thus been self-healing before power was 
entirely removed from the traction motors. 

Summing up first portion of this test: wheel slip de- 
tection by measuring difference in motor current is satis- 
factory providing both traction motors do not slip at the 
same time. With a relay set-up as sensitive as this, false 
wheel slip indication is to be expected occasionally. No 
arrangement has yet been developed by the manufacturer 
of this device to indicate wheel slide with the power plant 
isolated. 

The latest wheel slip device of this manufacture contains 
an arrangement designed to detect simultaneous slip of 
both power driven wheels by detecting high main gener- 
ator output voltage. A locomotive unit equipped with this 
device was dispatched from a Back Shop on June 27, 


(Continued on Page 108) 


At the left is an example of simultaneous slippage of two motor driven 
wheels in the same truck. Tapes below illustrate an example of wheels 
locked during braking, possibly caused by simultaneous use of dynamic 
and air brakes. 
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American Locomotive Co. 


Baldwin-Lima-Hamilton Corp. 
Buda Co, 


Caterpillar Tractor Co. 

Chicago Pneumatic Tool Co. 
Clark Brothers Co. 

Climax Engine & Pump Mfg. Co. 
Continental Motors Corp. 
Cooper-Bessemer Corp. 
Cummins Engine Co. 


Enterprise Engine & Foundry Co. .... 


Fairbanks. Morse & Co. 
Fulton Iron Works, Ine. 


GM-Cleveland Diesel Div. 
GM-Detroit Diesel Div. 
GM-Electro-Motive Div. 
Gray Marine Motor Co. 


Hallett Mfg. Co. 

Harnischfeger Corp., PSH Diesel Div. 
Hercules Motors Corp. 

Hill Diesel Engine Corp. 


Ingersoll-Rand Co. 
International Harvester Co. 


Kahlenberg Brothers Co. 
Kermath Manufacturing Co. 


@ Imported Diesel Engines 


Brush Aboe, Ine. 
Bolinders Co.. Inc. 
Burmeister and Wain Amer. Corp. 


M~— Marine 
S—Stationary 
P—Portable or mobile 
O—Own Manufacture 
B—American Bosch 
BS—Bendix-Scintilla 
DM—Demco 





@ Data on Engines Manufactured by American Diesel Engine Builders 


Lathrop Engine Co. 


Mack Manufacturing Corp. 
Mechanical Equipment Co. 
Murphy Diese! Co. 


National Supply Company 
Superior Engines 
Atlas Engines 
Lister Engines 

Nordberg Manufacturing Co. 


Osco Motors Corporation 


Page Engineering Company 
Palmer Bros. Engines Corp. 


Rathbun-Jones Engineering Co. 
Red Wing Motor Co. 
R. #1. Sheppard Co. 


Sterling Engine Co, 
Sun Shipbuilding & Dry Dock Co. 


Union Diesel Engine Co. 
United States Motors Corp. 


Washington Iron Works 
Waukesha Motor Co. 
White-Roth Machine Co. 
Witte Engine Works, Inc. 
Wolverine Motor Works, Inc. 
Worthington Corp. 


Crofton Industrial Diesel Engines 
Klockner-Humboldt-Deutz 


Sulzer Bros.. Ltd. 


SYMBOL MEANINGS 


A—Air starting 
EL—Electric 


G—Gasoline engine 


starting 


H—Hand cranking 
M—Mechanical blower 
TC—Turbocharger fk 


Direct reversing 
Snow-N abstedt 
Twin Dise 
Capitol 

Paragon 
Western Gear 
Falk 
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American Locomotive Company 
30 Church Street 
New York, New York 
Bore & Stroke Cont. Cont. Fuel Rev. Length Width Height Weight 
In. HP R.P.M. System §& Gear In. In. In. Lb 


1600 1000 
2250 1000 


ers § 


60 
1000 
540- 650 


740 
740 
600-720 


er 


4900 
$6000 
39100 


720- 865 600-720 
12% 810~- 975 600-729 
12% 1080-1300 600 720 

stationary engines available as dual-fuel units with same ratings. 


51500 
49600 
53300 


“Me ee pe Pe 


Baldwin-Lima-Hamilton Corp. 
Hamilton, Ohio 


Cont. Fuel 
R.P.M. System 
720- 950 A-E TC 107 51 l 19500 
720. 950 A-E C 51 22500 
720- 950 A-EL TC 51 2 27000 
450- 625 f es 5t 61 35000 
450- 625 A ; 95 61 43500 
450- 625 ; f 3 : ¢ 36500 
450- 625 d TC 5 BH 45000 
: B - 170000 
00000 
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Length Width Weight 
In. In. In Lb. 
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1585- ¢ 16090- 180 
2115 100— 180 
2640- § 100- 180 
3170 5 100- 180 
3700 100— 180 
4225 100— 4180 
924DA x 36 4750 100— 180 
1024DA x 36 5280 100- 180 fo 

** Electric starting in locomotive application. The suffix “DA” or “SA” indicates whether the engine is double or single acting. All 
are direct reversible All engines are designed with open type combustion chambers All 21% x 27% engines are available as dual fuel 


and ave direct reversing for marine propulsion service. Weights shown are approximate shipping weights of stationary type engines D 
Standard Equipment 
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The Buda Company 
Harvey, Illinois 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Width Height 
Model Cycle Cyl. In He R.P.M. System Start Oharge Gear " In. n. 
1BD38 4 : 
2BD77 
2BD-77 
2BDM-77 
4BD-153 
4BD-153 
4BDM-153 
6BD-230 
6BD.230 
6BDM-230 
4BD-182 
4BD-182 
4BDM-182 
6BD.273 
6BD-.273 
6BDM-273 
6DT-317 
6DT-317 
6DTM-317 
6DT-468 
6DT-468 
6DTM-468 
6DTS-468 
6DAS-516 
6DA-779 
6DA-779 
6DA-844 
6DA-844 
6DAM-844 
6DAS-844 
6DASM-844 
6DAS-844 
BDA-1125 
8DA-1125 
8DAM-1125 
BDAS-1125 
&DAS-1125 
8DASM-1125 
4DC-645 
6DC-970 
6DC-970 
8DC-1290 
8DC-1290 
6DC-1879 
6DC-1879 
6DCM-1879 
6DCS-1879 
6DCSM-1879 
8DCM-2505 
8DC-2505 


1800 
2000 
1800 
2000 
2400 
2000 
2400 
2000 
2400 
2400 
2400 
1800 
2400 
2400 
1800 
2400 
1800 
2300 
2300 
1600 
2000 
2000 
2400 
2400 
1900 
1400 
1950 
1400 
1950 
1400 
1950 
1950 
1950 
1400 
1950 
1950 
1400 
190 
1490 
1800 
1400 
1400 
1800 
1200 
900 
1200 
1200 
1200 
Y 1200 
6%2x8% : 900 
8DCS-2505 6% x8% K 900 
8DCSM-2505 6% x8% ‘ 1200 


All engines have Lanova combustion system. 
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391 
30% 
391k 
31% 
30% 
391% 
31% 
39'b% 
30%, 
3134 
3034 
39'&% 
31% 
30% 
39'% 
31% 
47% 
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Caterpillar Tractor Co. 
Peoria, Illinois 


z 
° 


| 
i 


Bore & Stroke Cont. Cont. Fuel Supe Rev. Length Width Height Weight 
HP. R.P.M. System a 7y Ia. In. ib. 


<5 
Me 
i) 


ele 


1200 oO -E : 107 
1200 oO 148 65 14200 
1200 0 mee 103 03 10770 


4 ¥3 11000 
1 
4 

1000-1200 Oo - 148 51 60 13200 
-E » 4 
1 
4 
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1200 O 78 8550 
1000-1 200 oO 64 11350 
1200 Oo -E 77 76 8370 
1000-1200 Oo - aa T-S 2 51 5Y 11170 
1000 oO : ; 5 1 | 8000 
1000 O ; - : 4 nt) “3 U538 
1000 Oo >-E ) 4 67 LO 
1000 O ; - - 2 43 51 7050 
1000 Oo 3-EL-/ 6 is 67 
1000 O >-BL-/ T-S “5 17 
2000 O y 7 


txtey 
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D17000M 
D13000 
D13000M 
D8800 
D8800 M 
D337 


~ 
= 


2 Pop 
Z~Ey 
© Ge G0 Ge Go GO Go GO Go GP Ge Go H GP oe 


1600 oO 45 
2000 oO -EL-/ 7 j 
4 


; 
O00 {) ’ 
1600 Oo 
1600 O a a3 
600 O 
1600 UO 795 
1700 oO - 8 ” 
1600 oO G-EL r 6y s2 8 
Marine engine Hp. is for continuous 24-hr. duty. All other hp., max. without radiator fan. Dimensions and weights: Marine engines include reduction 
and reverse gear. Heights are above propeller shaft. AU other engines u radiator fan. Weights are approximate. Widths include sump fume 
handle extended, starting crank, etc All engines have ‘Caterpillar’ fu tem—solid injection, precombustion chamber type. D397, D375 and D337 
equipped with Roots blower All engines avatlable as “Caterpillar” Electric Sets 
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Chicago Pneumatic Tool Co. 
6 E. 44th Street 
New York, N. Y. 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 
Cycle Cyl. In HP R.P.M. System Start Charge Gear In. In. In. Lb 
3 10% 142.5 s os 68 26 67 9590 
4 190 : 31 67 10690 
6 285 ‘1 67 14240 
8 380 $3 67 17880 
332 47 § 21200 
415 2 5 Qt 25300 
600 72 f 45 f $1600 
665 7 I 45700 
420 432000 
560 44000 
580 62700 
580 62700 
725 70500 
725 70500 
875 78000 
870 78000 
1160 05700 
1160 98700 
428 15740 
570 10380 
500 23400 
620 27500 
750 31600 
1000 85700 
620 32000 
340 46000 
875 $60 62700 
820 327 62700 
1060 360 70500 
72700 


1060 $27 

1310 360 78000 
662CPS 1310 $27 80400 
860CPS x2 1750 $60 98700 
862CPS § x 22 1750 327 f 101200 


Engines have open-combustion chamber. Stationary use. All engines can be furnished as dual-fuel units. 
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Clark Bros. Co., Inc. 
Olean, New York 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 
se Cycle Cyl. In. HP. R.P.M. System Start Charge Gear In. Ia. In. Lb. 
a 200 330 B-BS 
300 330 B-BS 
400 130 B-BS 
500 330 B-BS 
600 330 B-BS 
800 330 B-BS 
380- 500 300- 400 B-BS 
475- 675 300- 400 B-BS 
570- 750 300- 490 B-BS 
760 -1000 300- 4~ B-BS 
400 315 B-BS 
600 315 B-BS 


c 


5 28700 
33850 
42700 
52700 
65550 
70400 


y 
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3 
5 
6 
8 
4 
5 
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42000 
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All engines have open type combustion chambers. 


Climax Engine & Pump Mfg. Co. 
Clinton, lowe 


No. Bore & Stroke Cont. Cont. Fuel Super- Bev. Length Width Height Weight 
Model Use Cycle Cyl. In. HP. R.P.M, System Start Charge Gear In. In. In. Lb. 


D-148 S 4 2 4%x 5 18 1200 B EL : ws 32 26 44 1950 
D-297 Ss 4 4 442 5 36 1200 B EL : 0 47 26 44 2950 
Stationary use. 
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Continental Motors Corp. 
Muskegon, Mich. 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 
Model Use Cycie Cyl. _ HP. R.P.M. System Start Charge Gear In. In. In. Lb. 
GD-157 ‘ , 4 2000 i) E - : 31% 15% 30% 605 
HbD-260 ‘ : ie 50. 2000 B E vi ‘ 33% 21\% 35 840 
TD-427 £ 7 106.5 2000 k J is 471% 21% 37% 1300 
RD-572 . 44, s 142.; 2000 ; “a 514% 28 44% 1845 
TD-6421 116 2 z ° : 46% 203 362% 1270 
R D-057% ; 4%x 5! 162 24) ’ ie 52% 2015 41% 1785 

SD-6802 Bex ! 217 tL i? on 
_ Models designated for portable use are transportation engines. Al others ure industrial or agricultural except HD-260 which is industrial only 
itings given are bare engine hp. 


Cooper-Bessemer Corp. 
Mount Vernon, Ohio 


No Bore & Stroke Cont. Cont. Fuel " per- Rev. Length Width Height Weight 
Use ; Cyl. In. HP. R.P.M. System Start Siasee Gear In. In. In. Lb. 
6 9 10% K 1000 BS 

y 10% 3: 1000 BS 

y 104% STs 1000 BS 
10% 1000 BS 
10% 1000 BS 
10% 7 1000 BS 
10% f 1000 BS 
10% 22 1000 BS 
13% a8) oO 
13% O 
1344 oO 
134 O 
6 oO 
7) 


- cs 130 ‘ 80 17800 
TC Bs 176 { 80 18300 
102 : 57% 22000 

+c s 124 34 57 27240 
<a 140 57% 26000 

TC - 140 : 57% 37880 
rt 165 : 57% 32000 

165 3% 57% 46430 

142% 37h 37% 21500 

174 : : 22250 

: 29500 

30250 

41000 

44000 

45000 

48000 


oa o> i be 


16 
16 O 
16 oO 
16 DRS g Q 
16 j 5 O 
16 j O 
22 i < O 
O 
O 


7 - 


92000 
106000 
107000 
194500 
197500 
232500 
237500 

19500 

20000 

23000 

23000 

29300 

30000 

35500 

36500 

34000 

36000 

42000 

44000 

46000 

50000 

55000 

60000 

90000 

91000 
110000 
111000 
190000 

68 191000 
5 217000 
68 219000 


FW6MG 
FW6MGT 
FV8MG 
FPV8MGT 
FV12MG 
FV12MG1 
FV16MG 
FVIGMGT 
GS6DR 
GS6DRT 
GSSDR 
GSSDRT 
S6DR 
Isai : i 
SSDR 
S8DRT 
JS6DR 
LS6DRT 
LS8DR 
LSS8SDRT 
LSV1I2DR 
LSV12DRT 
LSVI6DR 
LSVI6DRT 
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Engines have open combustion chamber. Models marked M for marine use only; ail others can be furnished for either straight diesel or dual-fuel opera- 
tion 1/1 stationary models FV, FW are available also as gas engines and gus-dicsels dth ts between bolt centers. Height is given above shaft 


Cummins Engine Company, Inc. 
Columbus, Indiana 


No. Bore & Stroke Cont. Cont. Fuel Super- " Width — Weight 

Model Use Cycle Cyl. In. H.P. R.P.M. System Start Charge In, In, Lb. 
A-600 M-S-P 6 : g 100 2200 oO EL 27 37 1440T 
HR400 M-S-P 4 § 6 110 1800 oO EL T 2 30 47 1640 
es 600 P 6 h 2500 O M 25 40 
1600 M-S-P 6 7 6 5 1800 oO P 7 46 
HR600 M-S-P 6 f 6 45 1800 Oo 
ithe 600 P 6 5 6 f 2000 oO 
S-P j 6 2 1800 oO 
M-S-P 6 2100 oO 
P 6 : 2100 Oo 
6 22% 1800 ie) 
6 275 2100 0 
6 : 2100 oO 
6 5 2100 oO 
6 2100 oO 
6 5B 2100 oO 
6 } 2100 oO EL 6120* 
10 2 1000 oO A-EL : , ( g nn a 
10 : 1100 0 A-EL ‘ Cc 590* 


ss 6 


c 


47 


c 


ieslesatiasieseshasies 


Aisivigivivivivivic: 
Cree CrrrrEere 


ic icsics 


S 
Ss 
C 
( 


Ce td ee ee ee ee 


All engines have exclusive Cummins fuel system. All except, L-600 and LR-600 suitable for automotive and other portable applications, } Automotive 
weight with all accessory equipment; also approx. weight of stationary engine w/o ratiator or clutch; and approx. weight of marine engine w/o reverse 
gear, * Stationary engine and approx. marine weight w/o reverse gear. Hp. ratings and rpm. are maximum ratings. 
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Enterprise Engine G Machinery Co. 
Subsidiary of General Metals Corp. 
18th & Florida Streets, San Francisco, Calif. 


Bore & Stroke Cont. Rev. 
In. 


R.P.M. 


No. Cont Fuel Super- 
Cyl. H 


System 


10 : 162 
216 
324 
604 
655 
1157 
874 
1542 
7- 971 
1713 
1294 
2284 
»tationar M 


RR 


450 
450 
450 
450 
250 
250 
250 
250 
250 
250 
250 
250 


series 


gear. G 


he 


1000 
1000 
1000 
1000 
600 
600 
600 
600 
375 
375 
37 
375 


and 


, 


Start Charge 
\-EI 


\-I 
\-1 
EI 


Gear 


Length 
In. 


RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
KR 
RR 


and 
stay 


4341 
66 %T 
00 347 
VO %4T 
148 bot 
148 bot 
182 bef 
182 \4f-22 
192 bet 
192 bef 
240 of 
2401.17 
thrust 


ard ywheel 


ecarmg 


make varies 


Width Height 
In n. 


42.1 
42 \o1 
42 

42 \01 
46441 


ita 
46441 


306° 


Weight 
Lb. 


65007 
75201 
vOO0 T 
1Qoo00T 
3200017 
s3500t 
42800F 
445001 
770007 
TOOOOT 
0001 


YVdOOoT 


8000" 
“500° 
12000° 
12500° 
34500° 
36000 * 
45000°* 
s7OOO0* 
70000* 
g1000° 
04000* 
a7000* 


wheel 
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Fairbanks, Morse & Company 
600 S$. Michigan Avenue 
Chicago, Ill. 


Mode! 
31A6% 
31A6% 
31A6% 
31A6% 
31A6% 
31A6% 
31A6% 
31A6% 
31A8S¢6 
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Cont. 
HP. 
150 
180 
210 
240 
150-175 
180-210 
210-245 
240-280 
300-325 
360-390 
420-455 
480-520 


Bore & Stroke 
In. 


750 
300— 330* 
395- 413* 
450-— 405* 
525- S578* 
600-— 660* 
750- 825* 

640 

800 

960 

1280 

1600 

1920 
400-—- 800* 
500 -1000* 
600—1200* 
800-—-1600* 
1000- 2000* 
1200 2400* 
5M 

1014 

414 
31, 
13! 
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Cont. 
R.P.M. 


1200-1800 
1200-1800 
1200-1800 
1200-1800 
1200-1800 
1200-1800 
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Fairbanks, Morse & Company 


(Continued from preceding page) 


No. Bure & Stroke Cont. Cont. Fuel Rev. Length Width Heigth Weigh 
Cycle = Cyl. In. HP. R.P.M. System Start Gear In. 2. n. Lb. 
6 5 50-6 1200-1800 8) g S-T 
2 5 1200-1800 oO -E 5-T 
3 “x 200-1800 O I 
’ 1200-1800 oO I 
1200-1800 ) I 
1200-1800 QO 
1200-1800 ) 
200-1800 ) 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 


ee ee 


Fulton Iron Works Company 
St. Louis, Missouri 


Bore & Siroke Cont. Fuel Super- Rev. Length Width Height Weight 

In. R.P. System Start Charge Gear In. In. In. Lb. 
24% 5 2: oO * ; én 
O 
oO 
O 
0 
O 
O 


Mode! 


BGS 
BGS 


- 
a 
a 
oe 


17% 
17% 


104000 
104000 
106000 
106000 
121280 


on 


a 


Jono 


ANNAN 


156930 
160000 
160000 
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280000 
280000 
282000 
282000 
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¥ 
aspirated engines are designated BGS and KS types Supercharaed engines are designated BGSS and KSS types. Dual-fuel normally 
nes are designate BGSD and KSD types. Dual-fuel supercharged engines are designated BGSSD and KSSD types 


General Motors Corporation 
Cleveland Diesel Engine Division 
Cleveland, Ohio 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Width Weight 

Model Cyl. In. H.P. R.P.M. System Start Charge Gear In. In. In. Lb. 
3.748A* 3 6% (1l0Okw*) 1200 EL = 39% j 8050* 
4-268AT 1 6% 250 1300 ZL-é . , 39 10160t 
4-268A* 4 bly (150 kw*) 1200 ‘ a9 4.44 10500* 
6-268ATt 6 6% 375 1300 2L- ae 56 39 31 11300t 
6-268A* 6 6% (200 kw*) 1200 EL ; 5 7 14470* 
8-268ATt s 64 500 1300 2L-/ f : ( ‘ 14050+ 
8-268A* s 614 (300 kw*) 1200 EI 46 7 17020* 
6-278At 6 8% 615 750 tL-é : i: ' 257004 
(400 kw*) 750 EL , 5 , 97 34 27400* 
820 750 EL-A 9: 533 91 30200+ 
(500 kw*) ‘ 5: 97 34 32600* 
; 1230 : tL-é { i 101 % 421007 
{ (750 kw*) 750 tL - 6§ 107 % 42000* 
f f 1640 750 EL-A 5 ‘ } 106% 56800F 
(1000 kw*) 750 EL ‘ 279 107 % 52300* 


trmwnwdsdowewe 
SN 


. 


6-278A* 
8-278At 
8.278A* 
2-278At 
12.278A* 
16.278At 
16-278A* 


6 BM 


toh 
“ 


~] 


1 
1 
1 
1 


ton 


*Entries so marked refer to models supplied as D.C. generating sets, in which cases ratings under column “Cont. H.P.” is given in kilowatts and 
weights are for entire generating set assembly. 


*Ratries so marked refer to models supplied as propulsion engines, in which cases weights include reverse and reduction gearings. Heights—above 
shaft ctr 


General Motors Corporation 
Detroit Diesel Engine Division 
Detroit, Michigan 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Leng Width) Height Weight 
Cycle Cyl. In. * R.P.M. System Start Charge Gear In. In. In. Lb. 
5 2000 oO : M** S f 30 36 1300 
1600 O M** Ss f 30 37 1300 
1600 oO M** : 275% 35% 960 
2100 ( M** oO 56% 32114 40% 2020 
1600 ( M** O 56 32 40% 2110 
1600 ( M** ; 29 by 39% 1480 
2100 ( M** oO iy 32 40% 2410 
( 
( 
( 
( 


es s Ss 


ct 


1600 M** oO j 3: 40% 2500 
1600 M** ‘ 29 bs 40% % 1720 
2100 M** oO 3! 32h 404 2645 
1600 M** oO ‘ 33 by 40% 2720 
1600 oO M** 547 29 41% 2100 
1600 O M** } , 58 4700 
2100 O M*e* ‘ 56 56% 6400 
1600 O M** y 56 564% 6400 
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Bore & Stroke Cont. Fuel 
In. HP. R.P.M. System Start 
1600 EL 
2100 2L 
1600 2] 
2100 1 
1600 ZI 
1600 ) I 
4 
=I 


1800 
1600 
1600 
3000 
2200 


Wht te tote tonto 


ire craft: Rated SHP. + Work boat: Continuous ship. ** Pressur Z s and usions of marine engines vary with gear 
Industrial engines available with torque converters. 


General Motors Corporation 
Electro-Motive Division 
La Grange, Ill. 


No. Bore & Stroke Coat. Cont Fuei Super- Rev. Length Width Height Weight 
Model Cycle Cyl. In. HP. R.P.M. System Start Charge Gear In. In. In. Lb. 
6-567A P 6 8% x10 600 800 oO os af 115% 64% RAG 15000 
8-567B 8 8% x 10 800 800 O ; ) 1301 «= 624%—~C“‘«‘«‘iD 17500 
12-567B 12 Bly x 10 1200 800 O ss .. 174% 64% 90 23500 
12-567B 12 8% x 10 1125 800 O Z aa aa 174% 64% 90 23500 
16-567B 16 84% x10 1500 800 oO EL “i 212, 3=662% 88 30000 


Engines are available for marine and industrial use through Cleveland Diesel Engine Division, G.M.C. All engines have open type combustion chambers. 


to tortor 


Gray Marine Motor Company 
687 Canton Avenue 
Detroit 7, Michigan 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 
Mode: Use Cycle Cyl. In. HP B.P.M. System Start Charge Gear In. In. In. Lb. 
D-157 M 4 4 3%x 4% 30 1800 B EL os T 22 26° 1100 
D-260 M 4 4 8% x 5h 50 B EL a T 52 2 31%* 1400 
D-427 M 4 6 4%x 4% 100 22 B EL oe P nf 27° 1600 
D-572 M 4 6 4%x 5% 135 22 B EL ca Yi ‘ 28%¢° 2700 


Engines have dyna-cell combustion systems. Marine use only. Horsepower ratings are maximum. *Height above prop. shaft center lime, 


Hallett Manufacturing Co. 
1601 W. Florence Ave. 
Inglewood, Calif. 


Bore & Stroke Cont, Cont. Fuel Super- Width Height Weight 
In. HP R.P.M. System Start Charge In. In. In. Lb. 
5.5 1800 B o° 
3 1800 B 
1500 B 
1 1500 B 
500 ee : 
D-2MS 1 1500 A > 5 
WC2M M 12 1800 B ; sh S 33 2514 


Engines have cten combustion chamber. *® Model designation refers to hand starting. “S” is added to designation to indicate electric starting. 


No. 
Use Cycle Cyl. 


S 


co em we co 09 
MEK L 
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P&H Diesel Engine Division 
Harnischfeger Corporation 
500 South Main Street 
Crystal Lake, Illinois 


No. Bore & Stroke Cont. Con Fuel Super Rev — -¥ Width Height Woight 
Model Cycle Cyl. In. HP. R.P.M. System Charge Gear . In. In. Lb. 

187C 1 , 5K 22 , 1400 BS-B-DM z M S 28% 410% 845-1180° 
287C , 2 5% 44 1400 BS-B-DM y M S-T 4 2 40% 1030-1550°* 
387C : 3 5% 66 1400 BS-B-DM z1 M s -W 4 285 40% 1850-1775*° 
487C y a 5% 88 1400 BS-B-DM E M S-T-W y 40% 1530-2600* 
687C ~ 6 \ 5% 132 1400 BS-B-DM_ EL M >-T- : 40% 1900-2950 


*Weights shown are approximate for complete marine units including all accessories. 


Hercules Motors Corp. 
Canton, Ohio 


Bore & Stroke Cont§ Cont. Fuel Rev Length Width Height 
Mode! In. HP. B.P.M. System Gear In. In. In. 
DIX2D-83 S é 24% 2200 B os - 21% 22 30 44 
DIXC : ‘ 27.6 1800 B E - : 2% 20 21 
DIXD M-S ‘ 30 1800 B J - oa : 20 21 
DIX4B M-S 3} 38.5 2200 B 3 , ly 21'% F 


(Hercules specifications continued om next page) 
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Hercules Motors Corp. 


(Continued from preceding page) 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 

Cycle Cyl. In. HP. R.P.M. System Start Charge Gear In. In. In. Lb. 
3%x 4 B.S 2200 z 30% ‘ 600 
3%x 4% 1800 3 2L- 29% 2214 750 
4% 5i 1800 2 L- 29% : ¢ 750 
44x 4% 5 1800 5 20% 22 gi 750 
4 2200 4 . 38 \5 : 1¢ $00 
2200 aL 34 S00 
1800 A-EL ‘ 20! 950 
1800 3 A-EL 4 y 450 
1800 A-EL-G K 21 950 
1800 } A-E 34 12x10% 950 
1800 3 A-EL- 2 24 1350 
1800 A-E by ‘ 1350 
1800 El - x 1 244 1350 
1800 A-E1-G F ane : 1225 
1600 z} - 26 24% 1600 
1600 | A-EL \ Iw, 600 
1600 A-E1 -G , 247 1600 
1600 -E 58 , 30% 2500 
1600 ; \-E1- 55% - , 4 2500 
1600 8 A-EL- 55 29 1. 30% 2500 
1600 A-E 5514 2 3045 2500 
1600 A-E 52 2700 
1600 A\-1 i 2 , 2600 
1600 A-E!-G 5 ! ] 2600 
1600 A-F L- a 5 , ‘ 4200 
1600 A.-EL- hl by 6 ¢ A 4°") 
6 i 1600 \-ElL.- 2 5 £000 


Model 
DIX4D 
DOOB 
DOO. 
DOOD 
DIX6D 


D1 X6-272 


: mo, 
PELLPLELLEES § 
™“ 


PPPL PL 


PRR Re 


DWXLDP 

DRXB 

DR X-501 
xX 


AAA aAa ea eee 


— 
ay 


PRPPY 


4) 
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ny 


DPXHF 

DNX-V-8C 
DNX-V-8D 
DNX-V-8DTS M-S-P 


Engines have turbulence-chamber combustion system. All models suitable for marine, stationary or mobile use. Lengths are measured from bellhous- 
ing face te front support. Heights are measured from crankshaft to top of cylinder head cover. Weights are approximate and inciude engine with fuei 
handling equipment only and no other accessories not forming an integral part of the engine. Various mounting arrangements, flywheel housings, oil pans 
manifolds, starting motor and generator locations are available to mect specific applications requirements 
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Hill Diesel Engine Corporation 
238 Mill Street 
Lansing 3, Michigan 


No. Bore & Stroke Cont. Cont. Fue! Supor- Rev. Length Width Height Weight 
Cycle Cyl. In HP R.P.M. System Start Charge Gear “ In In Lb. 

4 1 4 9 800-1600 B EL 4 46) 
) Is 3 800-1600 B EL 16) 
) 27- ! SOO 1600 B EL - ‘ 2 if} 
y! 20 800 1600 B EL, § i 2 it} 
5 2 SOO 1800 B EL 5 16 
q $00-1600 B EL 6 


x 
x 
x 
x 
x 
x 


1 
4 
' “4 
i 3 a4 
4 “ 2 


stion system Dimensions and eights give are for stationary power units 


Ingersoll-Rand Co. 
11 Broadway 
New York 4, N. Y. 


Bore & Stroke Cont. Coat. Fuei Super Rev. Length Width Height Weight 
Io HP. R.P.M. System Stare Charge Gear In. In. In. Lb 
200 1000 oO A-EL ee RR 86 48 69 9300 
285 1000 O RR j 48 69 9500 
380 1000 oO RR 4s 12200 
450 720 Oo RR 3: 40 5 21500 
525 720 oO RR 40 85 24300 
600 720 oO RR 6 40 f 27800 
710 720 oO RR 3% 40 85 23600 
825 720 oO RR 4 40 5 27000 
945 720 O RR § 40 § 30600 


No. 

Use Cycle Cyl. 
3-P 4 6 
6 
\ 


RES 


4 

4 

4 6 
4 7 
i} 8 
4 6 
1 7 
4 s 
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Engines have open type combustion chambers. RR—Reverse and reduction gear, make not given. 


International Harvester Company 
180 North Michigan Avenue 
Chicago, Illinois 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 

Model Use Cycle Cyl. In. HP. R.P.M. System Start Charge Gear In. In. In. Lb. 
U D-264 S-P 4 } 52 1600 G-EL - sa 62% 26% 47 1835 
. $-P 4 62.5 1600 G-EL A ok a Be 52 2060 
S-P 4 : 76 1400 O G-EL oe 33% 56% 2650 
$-P 4 ’ { 100 1800 G-EL * - 33% 5! 3015 
S.P 4 125 1600 G-EL ou 35% f 4000 
S-P 4 180 1376 G-EL ‘ ) 44 2 5800 


shown is net for complete power unit with radiator and fan as obtained at sea level with regular production injection pump setting. 
Dimensions include radiator and direct drive rear power take-off. 


Kahlenberg Brothers Company 
Two Rivers, Wiscensin 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 
Cycle Cyl. In. HP R.P.M. System Start Charge Gear Ia. In. In. Lb. 
2 375-400 A 
3 375-400 A 

2 

4 

3 9700 
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combustion chambers 


No, 


Cyl. 


Bore & Stroke Cont. 
In. HP. 
120 
150 
150 
180 
200 
250 
300 


+ Reverse gear used 
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System 
© 
oO 
2) 

) 

Oo 
oO 
0 


Super- 


Start Charge 


* Direct reverse. Reverse gear ey 


Kermath Manufacturing Company 


Rev. 
Gear 
> 


Length 
In. 


Width 
In. 


Height 
In. 


Weight 
L 


11980 
15650 
21730 
17050 
23900 
20000 
34000 


5890 Commonwealth Avenue 
Detroit, Michigan 


No Bore & Stroke Cont. 
Cycle Cyl In. HP. 


4 2 44x 4 27 
7 60 


Cont. 
R.P.M,. 
1800 
600 


Fuel 
System 


Rev. 
Gear 


Super- 
Start Charge 
EL&H ee 


Length Width MHeigit 
In. 1 In 
17 30° 6 
47% 33 


Weight 
tf. 

900 

1250 


All engines 


have tur 


+ 


3% x 
4%x 


75 
130 


2000 
L800 


i] 
4 
4 
4 


4 4 
6 

€ 

¢ 


250 


5% x 


2000 


EL 
EL 
EL 
EL 


54% 33 


62% 
88 16 


37 ity Ve 
014 


1550 
2450 
000 


»ulence chamber type combustion system. 


The Lathrop Engine Co. 
Mystic, Conn. 


100 
DH-200 


Model 
END510* 
EN DS672+ 
EN D673*t 


* Truck 


B6 


E6 


Bore & Stroke 
In. 


IsNAAIN 


> ~ 


Cont, 
H.P. 


50 
60 
R80 
90 
100 


187 


Cont. 
R.P.M 
800 
000 
800 
000 
1000 

AND 


Fuel 
System 
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Mack Manufacturing Corporation 


Bore ; Stroke 


5th Avenue & 34th Street 
New York, N. Y. 


Cont. Cont Fuel 
HP. R.P.M. System 


Super- 
Charge 


Super- 
Charge 


2400 B 
2000 B 


ceu 


Energy 


2100 


combustion 


Mechanical Equipment Company 
861 Carondelet Corner St. Joseph Sts. 


No. 


Bore & Stroke 
Cyl. I 


New Orleans 13, Louisiana 


Cont. 
R.P.M. 


Fuel 


Cont. 
HP System 


Start 


Super- 
Charge 


6 
4 


79 
175 
202 


2600 
1900 EL-G-A 
1600 ZL-G-A 


Rev. 
Gear 


Rev. 
Gea 


Rev 
Gear 


> 
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Length 
In 


Length Width 
In 


Height 
In. In. 


4944 
60 


291 
+44 


45% 
42 


ss 20 


Length 


Width 
In. In 


*| Ms 


71% 
v4 


~” 
24% 
26 


Weight 
Lb 


3000 
3000 
4200 
4200 
4000 
5100 


Weight 
Lb. 
1050 
2050 
5100 


6 
4 6 
4 6 


ombustion chambers are used on all engines. 


340 1050 tL-G-A x ) 


Horsepower ratings are Height 


144% 32% 11950 


Pre mar tmum 


above shaft is given. 


Murphy Diesel Company 
5317 West Burnham Street 
Milwaukee, Wisconsin 
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HP. 
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100 


110 


Cont. 
R.P.M. 
1200 
1200-1400 


110 ian 


200 

iM) 
200 
200 
200 

00 
200 


1400 
1400 
1400 
1400 
1400 
1400 
1400 

100 
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140 


200 1400 
200 
200 


All engines have open type combustion chambers and unit injectors. * St 
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two letter numbers and added to the ee im the case 7* + ree Rot hon 
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oO 
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O 
O 
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O 
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f) 
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6) 
{) 
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Start 
EL 
EL 

ZL 


ZI 
z1 
ZL 
ZI 
2L 
ZL 
ul 
zL 
tI 
z1 
a1 


1 
zL 
2L 
ZL 
ZI 
2L 
zL 
EL, 


Super- 
Charge 


** 
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t@ as 


ivime 


dual 
or portable 
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Rev. 


Gear 
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S 
I 
i 
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fuel 


Ss 


and 
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Length 
In. 
70 
70 
70 
70 
70 
92% 
92 dle 


65% 


63 

63 

63 

63 

64 

61 
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rt) 

55 

18 55 
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Weaight 
3800 
3800 
3800 
3900 
3900 
4700 
4800 
4700 
4700 
4800 
4800 
6500 
6650 
6685 
6830 
6860 
79040 
8255 
BOD 
ROM) 
8265 
8265 


**Tubo super- 
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case 
turn 
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The National Supply Company 
Engine Division, Mfgrs. of Superior and Atlas Engines 
1401 Sheridan Ave., Springfield 2, Ohio 
Superior Engines 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height “— 
Cycle Cyl. In. HP. R.P.M. System Start Charge Gear In. In. In L 
6 81% 215- 325 600— 900 =" = oe 
» By 290- 435 600-— 900 
6 8% 325- 626 600— 900 ; 
8% 435- 700 600- 900 , TC 
12 410 400- 514 
12 550 f 400- 450 
12 615- 795 400- 514 
12 825- 925 400- 450 
12% 580- 7 500- 600 
775- 500- 600 
1106-1325 500- 600 
1470-1765 500- 600 
600— 720 300- 360 
800- 960 300- 360 
900-1080 400- 360 
1200-1440 300- 360 


Ly 
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Atlas Engines 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 
Cyl. In. HP. B.P.M. System Start Charge Gear In. In. In. Lb. 
4 64x 8% 100- 130 900-1200 a os is 


mPa 
= 
s 


Lj 
6 64x 8% 225-300 900-1200 
4 9 10%, 160-190  600- 720 
10% 200-240 600-720 
101, 240- 300 600- 750 
10%, 320 600- 750 
1014 f 600— 750 
10% ; 750 
15 r, mK 3 360 
16 2! 3: 333 
16 5 32 333 
16 46 { d 400 
16 j § 400 
19 550 3: 333 
333 


) 64" BY 150- 190 900-1200 


! 9 
j 9 
9 
9 


4% 
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PADAMAS 
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13 
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3 
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x 


j » 


6h, 
6! 


900-1200 
900-1200 
450 
600 
600 
240- 300 600- 750 
320- 400 600- 750 
360- 450 600-— 750 
480- 600 600- 750 
110* 5 
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§ 
7 
7 
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4! 
3 
4 
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4! 
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5! 
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320 
425 
609 32! r¢ 
650 325 . 
1000 325 ¥ > 


350 


50 
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* With reduction gear or reverse gear, tl ction loss ta gear must be deducted from the engine rating to ebtain net horsepower deli 
peller shaft Exceptions are Models 38-4 , for which the net horsepower delivered to propeiler shaft ts shown. 


Lister Engines 


Bore & Stroke Cont. Fuel Super- Rev. Length Width Height Weight 

In. R.P.M. System Start Charge Gear In. In. In. Lb. 
3% 5! 314 650 35% : 10 50 
4 , j 650 : 2 ‘ 40) 760 
4'y a 650 : : 40 
3% 4 1800 : 5 
3% 1 1800 
3% ; 1800 
334 
$34 
4 
4 
4 
1 


Model 


‘ 


3 1800 
: 1800 
i 2 1200 
. ! < 1200 
5 Li 1200 A-EL 9 
lox § 1200 3 A-E 3 ; 3000 


Nordberg Manufacturing Company 
Milwaukee, Wisconsin 


‘re & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 
HP. R.P.M. System Start Charge Gear In. In. In. Lb. 
10 15 1200-1800 ss EL-H 
20 30 1200-1800 oa EL-H 
30- 45 1200-1800 EL-H 
220- 265 600- 720 f 
265- 440 600-1000 
370 600- 720 
590 600-1000 
400 600- 720 
665 600-1000 
555 600- 720 
885 600-1000 
5 890 600-1000 
620- 745 600-— 720 
710-1180 600-1000 
500-— 570 450- 514 
600- 800 450-— 600 
700~ 800 450- 614 
800-1065 450- 600 
750- 850 514 
900-1200 f 600 
1050-1200 f 514 
1200-1600 { 600 
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FPS-137-SC 
FS-138-SC 
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No. Bore & Stroke Cont. Cont. Fuel 
Cyl In. 


Super- Rev. Length Width Height Weight 
HP R.P.M. System Start Charge Gear In In. In Lb 
164, 1200-1600 50- 600 re 
16h, 1400 1685 : re 
1614 1600-2130 re 
16 by 2400 3200 rc 
3200-4260 r( 
730 
R75 
1020 
1165 
1090 
1310 
1530 
1750 
1750 
2040 


Model 
*S-136-SC * 
137-SC* 
138-SC * 
-1312-SC* 
1316-SC* 
165 

166 

167 

168 
*S$-165-SC 
*S-166-S 
*S-167-S 

*S- 168-5 
*S-166-5 
S-167-§ 
S-168-S 
5DB-24% 
6DB-2444 
7DB-24), 


a 
7 
eo 


2 


12 


1 
l 
1 
l 
l 


16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 te 
16! 
16) 
16} 
lH le 

2 

1 
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16 be 
16 by 
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eS a Oe Ha 
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ee Se es 


3600 
4100 
4600 
5100 
5600 
6100 
4500 
5400 
40 ‘ 6300 
40 ‘ 7200 
th) 8100 
40 8500-9000 
40 9400 9900 
40 10200 10800 
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engines are designed to operate continuously at the ratings shown and are good 10 per cent « I for 2 hours im any 24 hour period. 
Supairthermal Execution. 


Osco Motors Corporation 
3627 W. Lawrence Street 
Philadelphia, Pennsylvania 


Bore & Stroke Cont. Cont Fuel Super- Rev. Length Width Height Weight 
H R.P.M. System Start Charge Gear in. In. In. Lb. 

1800 38 36% 850t-1027° 
1800 J 45% 1075* 
1800 J 45% 25+- 1088* 
2600 z 45% 3f 2 1385° 
2600 : -  49tg 2 ‘ 1417* 
2600 J 49% d y 1430° 
2600 g 52% K 1423° 
2600 El. T 60% : : 1513° 
2600 z ; 6046 2 3 1450t-1526* 


No. 
Cycle Cyl. 


PAANDNNMMH 


-3 
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ee eee ee ee | 


9 
4 
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KEKEEREEEE 
+2222 2 2 eS 
GHW eee ee 
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* Marine weight. +t Stationary weight. 


Page Engineering Compan, 
Clearing Post Office 
Chicago 38, Illinois 


Bore & Stroke Cont, Cont, Fuel Super- Rev. Length Width Height 
In HP. R.P.M. System Start Charge Gear In. In. In. 
O%x i: 135 00 BS A 7 4 
x 15 195 450 BS A 99 
5 450 BS ay 
50 “oy 
110% 
110% 
110% 
110% 


No, 

Cycle Cyl. 
3 

4 
270 
360 
450 
540 
100 
40 


> 


16 
© 16 

15) 
« 16\ 
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ngines are of the horizontal type and are designed especially for dragline excavator service 


Palmer Brothers Engine Corporation 
Cos Cob, Connecticut 


No. Bore & Stroke Cont. Cont. Fuel > Width Height 
Cycle Cyl. In. HP. R.P.M. System , In. In. 
44x 1000 B ms - 41 
ris, x 1200 B 42 
44x 1200 B ee 46 
4% 1206 B an 42 
4ux 1200 B - Oo 4h 
4%x 1600 B : 79% 29% 


'D models have Russell-Newbury turbulence chamber. Height is given above shaft centerline, 
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No. 
Use Cycle Cyl. 


4 


SDN DO Ss & 


BNAVIBNASAe KDI 


ee 


i) 


Rathbun-Jones Engineering Company 


7 


eS Peleronwrn 


NM WM NWN NMwSHtets 


19% 
1U!g 
19ly 
19% 


x 
x 
x 
x 
A 
A 
x 
x 
x 
x 
7 
x 
x 
x 
x 
A 
x 
x 
x 
a 
2 
x 
x 
x 


Bore & Stroke 
r 


Cont. 
HP. 


220 
290 
364 
435 
510 
580 
388 
518 
650 
775 
910 
1035 
540 
720 
900 
1080 
1260 
1440 
1025 
1230 
1435 
1640 
2050 
2460 


Toledo, Ohio 


Cont. 
R.P.M. 
50 
450 
450 
450 
450 
450 


N rotor 


S 
INI 


WCWwWwwww 
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System 
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A 
A 
A 


Super 
Start Charge 


Rev. 


158 76 
70 
70 
70 
70 
70 


409 
460 


528 104 


Length Width Height 
Gear In. In. " 


In 
106 
106 
106 
106 
106 
106 
i26 
126 
126 
126 
126 
126 
140 
140 


37600* 
41900* 
46500* 


64000* 


71000*- 


82000* 


40000* 
103000* 
116000* 


180000* 
184000* 
209000* 


Weight 
Lb. 


26000 
31500 
36300 
41200t 
460001 
510004 
41500 
50000 
58500 
68000} 
75500+t 
85000t 
60000 
74000 
87000 
YyROO0T 
110000+t 
120000+ 
140000 
164000T 
187000+ 
212000+ 
230000 
260000 


Engines have Price turbulence chamber combustion system and Rathbun distributor type fuel injection system. Lengths listed ave approximate for 


stationary engines and include generator, excitor drive amd outboard bearing. Widths include operating platforms. Marine lengths including thrust bearing 
ure considerably shorter. All engines can be furnished for dual-fuel operation. * Marine weight. + Stationary weight. 


Red Wing Motor Company 


Model 
H4-54 
H4-60 
H6-140 
D4-30 
D-65 
16.160 
D6.200 


“H” models are 


“a 


— ee SI ee 


1/l engines have pre-c« 


Model 
1AB-6 
MAB-6 
M RAB-6 
1DB-6 
MDB-6 
MRDB-6 
1DB-8 
MDB-8 
MRDB-8 
VDS-6 
VDM-6 
V DS-6-5 
VDM-6-S 
VDS-8-S 


ill engines 
add 9% 1m. 
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Use 


M 


> 


M 


M 


M 
M 


have 


open type 


No. 


Cycle Cy}. 


6 
6 


Cycle 


t 
i 
4 
4 


No. 
Cyl. 
6 
6 
6 
6 
6 
6 
8 
8 
8 


6 


Cycle 


6 
6 
6 
s 


Se ek ed 


combustion 


3 
Vy 


x 
x 
. 
x 
x 
x ¢ 
x 


Bore & Stroke 
In. 


6% 


Red Wing, Minnesota 


Cont, 
HP. 


42 
55 
100- 
30 
65 
160 


200 


5A 
60 
140 


Cont. 
R.P.M, 
1500 
1400 
1500 
1800 
1900 
1400 
1300 


Fuel 
System 


Start 
EL 


EL 


Super- 
Charge 


R. H. Sheppard Company, Incorporated 


1 
i 
i 
4 


mbustion type cham! 


Bore & Stroke 
n. 


po. coxge 
ee 


SNOT 


HMMM HM KRM 


‘ 


chambers 


Bore & Stroke 
In. 


Hanover, Pennsylvania 


Cont. 


HP. 


Air cooled. 


Cont. 
R.P.M, 
1800 
1800 
1800 
1800 
1800 
1800 
1200 
1200 
1400 
1800 
1800 
1800 
1400 
1800 
1800 
1800 
1800 
1800 
1800 
1800 


Fuel 
System 
2) 


Start 


Sterling Engine Company 
Buffalo, New York 


Cont, 
Pr. 


110 
110 
110 
170 
170 
170 
230 
230 
230 
170 
A70 
940 
940 
1250 


Cont. 
R.P.M, 
1400-1800 
1400-1800 
1400-1800 
1200-1500 
1200-1500 
1200-1500 
1200-1500 
1200-1500 
1200-1500 
1200-1500 
1200-1500 
1200-1500 
1200-1500 
1200-1500 


Fuel 
System 


Start 
EL 
EL 
EL 
EL 
EL 
EL 
E 
EL 
EL 


Super- 
Charge 


Super- 
Charge 


TC 
TC 
TC 


Dual listings indicate continuous and intermittent 


Rev. Length 
Gear In. 
P 
Pp 
S 
S 
Pp 


rs) 


Woaukesha-Hesselman units adapted for marine use. “D” model is full compression ignition diesel engine. 


Rev. 
Gear 


Rev. 
Gear 


a7 
57% 


66'% 


S 


ratings. 


Width 
In. 


2034 


391% 
391% 
36 
391% 
301% 
39% 
40% 
39% 
40% 
39% 


*Snow-Nabstedt; 


Height 
In. 


32 
34 
40 
20% 
35 
34 
36 


Length Width Height 
In. In. In. 


Length Width Height 
n, In, In. 


70% 
64 


for 


April, 


Weight 
Lb. 
1000 
1200 
2000 
825 
1400 
3000 
5000 


Weight 
Lb 


3150 
2650 
2800 
5200 
4700 
5000 
6850 
5850 
6400 
8500 
12000 
9160 
13600 
12459 


Twin Dise 


1953 





Model 
510-LB-3 
540-L-4 
580-L-4 
600-L-4 
600-LB-4 
640-LB-6 
26-LB- 


Use 


Sun Shipbuilding and Dry Dock Co. 


Bore & Stroke 
In. 


Chester, Pennsylvania 


Cont. 
HP. 
1500 
2500 
2800 
3000 
2700 
5600 
3600 
4800 
7200 
6000 
7500 
4500 
3000 
3800 
4500 
4500 
6000 
7500 


Cont. 
R.P.M. 
v0 
90 
80 
86 
100 
100 
90 
100 
04 


Fuel 
System 
\ 
ie) 

U 
oO 
U 
O 


Start 


A 


Super- 
Charge 


Rev 
Gear 
D 
Db 
D 
UW 
D 

) 


) 
) 
D 
) 
) 


I 


Length 

In. 
444 
576 
612 
624 
624 
816 


Width Height 
In. In. 
132 
132 
134 
134 
134 
134 

34 


333° 


400 %&* 


90° 
411* 


Weight 
Lb. 

322000 
470000 
580000 
625000 
600000 
930000 
655000 
1015000 
1166000 
1052000 
1342000 
450000 
366000 
458000 
550000 
655000 
820000 
985000 


9000 
11200 
13500 


Drives through reduction 


1145000 
489\4* 1342000 
14344* 170000 
* Height to top of scavenging 


1674" 


ee eee ee ee ee 2 


6 


the opposed-piston type. 
ures show cylinder height. 


1092 


gear (Ratio 2.092 to 1) Maximum heights shown. 


Union Diesel Engine Co. 
Oakland, Calif. 


Cont Fuel 
B.P.M. System 
175- 225 475 Oo 
260-— 330 475 O 
230- 340 36 f ( 
340- 500 

410 
600 
560 
740 
600 
900 
235 
345 
$00 
420- 
550—- 
800 
750- 
1125 


No Bore & Stroke 
Cyl. In. 

6 Sly 
6 Bie 
6 

6 

6 

6 

6 

6 

6 

b 


Super- 
Charge 


Rev. Length 

Gear In 
144 
146 
17 ) 


Cont. Width Heigth Weight 
HP. Start In. In. Lb 
‘ 14000 
15000 
23500 
24500 
$6500 
s8000 
8000 
60000 
87500 
80000 
1ROOO 
19000 
$2000 
33500 
46000 
48000 
74000 
76000 
112000 
115000 


{ 
525 ( 
700 ( 
700 ( 
1000 ( 
750 ( 
1125 ( 
300 ( 
440 r 
450 ( 
660 § ( 
700 ( 
1000 ( 
925 ( 
1400 ( 
800-1000 
1200-1500 ( 
ngle-acting, vertical and use the exclusive, s: injection type 
rging tis £ Bucl turbocharger stem 
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Ss 
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Sou 
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UNION fuel system 


cle, si Starting is 


by air at approximately 
perch 


United States Motors Corporation 
Oshkosh, Wisconsin 


Cont 
R.P.M. 


No. 
Cyl. 


Fuel 
System 


Rev. 
Gear 


Super- 


Bore & Stroke 
In. Charge 


h Width Heigth Weight 

Model Cycle In. In. Lb. 
2FMB12 . 4 
3FMBI8 
&DACI12 
5DAC14 
5DACI18 
705DAC12 
704D4D12 
7O5DACI14 
7O5DACIS 
LODAC12 
10D4D12 
1ODACI14 
1ODAC18 
10D4D18 
15DC12 
15DACI8 
15D4D18 
20DJC12 
20D4D18 
25DJH12 
25DC18 
30DWDI12 
30DJC18 
40DRC12 
40DJHI18* 
5ODFB12 
50D W D18* ) 
60DFC12 M-S 
60DRCI18* S 
75DFE12 M-S 
100OWKD12 M-S 
100DFD18* 5 
125DV12 M-S 
140DV12* Ss 
200DV18* 5 4 

Marine and stationary engine-generator 
Models—Waukesha engine; All Others 


Start 
1200 H-EL ve ° : 22 
1800 H-EL . 37 22 
1200 EL 5E 26 
1400 
1800 
1200 
1200 
1400 
1800 
1200 


I 

I 

I 

f 

I 

I 

EL 
1200 EL 

E 

k 

k 

I 

I 

I 


675 

675 
1500 
1500 
1500 
1550 
1600 
1550 
1550 
1650 
1700 


3% 
3% 
3% 
3% 
3% 
3% 


20 
ZL 5! 26 
26 
92 
26 
26 
26 
26 
1400 26 
1800 
1800 
1200 
1800 
1800 
1200 
1800 
1200 
1800 
200 
1800 
120%) 
1800 
1200 
1800 
1200 
1800 
1200 
1200 
1800 
1200 
1200 
1800 


stand-by 


1700 


1800 
2400 
2000 
2900 
2500 
$700 
2400 
4800 
43500 
6200 
4100 
6300 
4800 
6400 
9000 
6700 
11000 
11000 
11500 


WKD 


dt ok ot tt et ateiet-et-et- ahaa 
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* For emergency or 
engine 


engine; 


Diesel Power and Diesel Transportation 85 





Washington Iron Works 
1500 Sixth Avenue, South 
Seattle, Washington 


No. Bore & Stroke Cont. Cont. Fuel Saper- Rev. Length Width Height Weight 
Cycle Cyl. In. H.P. R.P.M. System Start Charge Gear In. In. In. Lb. 
d 90 400 BS . 

120 4100 BS 
150 400 BS 
200 450 BS 
285 450 BS 
270 450 BS 
380 450 BS 
120 360 BS 
160 360 BS 
260 390 BS 
345 390 BS 
350 BS 
460 é BS 
200 32 BS 
330 : BS 
450 é BS 
440 36 BS 
BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 


82% 
824 
82), 
82% 
82% 
82\, 
821, 
89° 

89 18500 

89 23000 

89 24000 

89 26500 

89 27500 

100 27000 

100 31500 

100 33000 

100 40500 

100 43000 

42000 

44000 

53000 

55000 

62500 

65000 

80000 

82500 

82060 

85000 

103000 

106000 
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Engines have open combustion chamber. Ali are for both marine and statio Lengths and weights are for marine engines. All marine models 
firect reversing except 3 and 4-cyl. umts which have reverse gear. 


Waukesha Motor Company 
Waukesha, Wisc. 


Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height 
Model Cycle n. HP. R.P.M. System Charge Gear In. In. In. 
18O- DAC -P 1 
180- DL S-P 
185- DAC 
100- DL 
100-DLCA 
105- DL 


344 35 2400 tL 31 
3% 45 EL 31 
33% 51 

| 76 
4 

4 

1 


3 


s4 
06 
A 


3 
3° 
4 
i 
i 
4 
4 


P.B.O.F Pe ee 


10300 
10450 


MMM ee ee 


zens 


White-Roth Machine Corp. 
Lorain, Ohio 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height vam 

Model Cyl. In. H.P. R.P.M. System Start Charge Gear In. In. In. Lb. 

LD ‘ : 1 Thx 8 22 600 B-BS G = a 72 48 53 2600 
3 450 B-BS G : ‘ 88 58 59 3630 
57 325 B-BS G ‘ ; 110 74 68 8300 


OD f : 1 94x10 d 
AD é ; 1 13. x13 


5 


Witte Engine Works 
Oil Well Supply Division, U. S. Steel Corporation 
Kansas City, Missouri 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weighs 
Model Use Cycle Cyl. In. HP. R.P.M. System Start Charge Gear In. In. Ia. Lb. 
S-P 4 1 3Mx 4% 4-6.8 1200-1800 DM-B H-EL zt at 23% 234% 32% 450 
S-P 4 l 44x 6 8 900 DM-B H as sis 45% 331% 27% 930 
S-? 4 1 44x 5% 9 1350 DM-B H-EL cm és 28% 28 43, 842 
5-P 4 l 5 x & 12.5 750 B H 52% 36 36% 1352 
All engines have pre-combustion chambers, Designations indicate a series built in severai different models determined by type of cooling equipment and 
power take-off. 


Wolverine Motor Works, Inc. 
Bridgeport, Conn. 


No.of Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width] Height 
Cycle Cyl. In. HP. R.P.M. System Start Charge Gear In. In. In. 

2 2 6%x 8% 25- 30 425-500 BS A ee oO 79% 

2 3 65x 8% 38 45 425-500 BS A oe Oo 92% 

2 6%x 8% 50- 60 425-500 BS A es Oo 10544 


April, 





No. Bore & Stroke Cont. Cont Fuel Suaper- Rev. Width Height Weigh 
Use Cycle Cyl. > HP. R.P.M System Start Charge Gear In. In. In. Lb. 

6 8% 75- 90 425-5 BS D , 7200 

3 10% 110-120 600-65 BS Ss 8300 

10% -160 600-65 BS ; 9500 

10% 5- 200 600 ) BS 10400 

10% 225-240 600 BS 11600 

10% é -320 600-6 BS 13800 

5- 90 360 11300 

120 S60 12000 

140 360 13500 

160 360-400 15000 

175-200 360-400 18500 

210-240 360-400 19000 

280-320 360 400 24000 


< 


' 


KZSSEREEE 
DDDRDONH 


ee 
Saute ee oD 

oe eee oe eee 8! 5 
>>> > >> re Pr Pr PS 


a 


¢ 


1 reverse and 2 to 1 reduction gear 


Worthington Corporation 
Harrison, New Jersey 


Bore & Stroke Cont. Cont Fuel Super- Rev. Length Width Height Weight 
In. HP. R.P.M. System Start Charge Gear In. In. In. Lb. 

10% 150 ; A 

104¢ 180 
144 345 
14% 410 
14% 480 
550 
515 
615 
720 
825 
435 
525 
615 
700 
660 
790 
925 
1055 
480 
A745 
7AS 
845 
1015 
1350 
550 
#60 
770 
880 
OBS 
1160 
1355 
1545 
730 
880 
1025 
1170 
1255 
1515 
i7e0 


No. 
Model Cycle Cyl. 
4 5 8 
8 
10% 
10% 
10% 
10% 
10% 
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S. 
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Brush Aboe, Inc. 
Empire State Building 
350 Fifth Avenue 
New York 1, N. Y. 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Leng Width 

Model Cyl. HP. R.P.M. System Start Charge Gear In. In. 
Petter 5% 1800 Bryce EL-H 
10% 1800 , EL-H 

ie 1800 2L-H 

12 1800 

20 1500 

30 1500 

40 1500 

1800 

1600 

1600 

1650 

1650 

1500 

1500 

1500 

720 

720 

9% x 10% 720 

9% x 10% ; 720 

428 

428 

1000 

600 

OO 

333 

1200 


rere 


c 


Meadows 4DC-330 
4DC-420 
4DC-630 
Greenville 
Frobisher 

Petter AV2M 

Meadows 970 
970S 

Mirrlees J6 
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National 
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96% 

127 

215 85 
208 106 
120 $4 


The above list is only representative of the sizes and types that Brush Alov inufacture; engines up to 2000 hp. are available 
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Bolinders Company, Inc. 
33 Rector Street 
New York 6, N. Y. 


No. Bore & Stroke Cont. Cont Fuel Super- Rev. Length Width Height Weight 
Use Cycle Cyl. In. HP. R.P.M. System tart Charge Gear In. In. In Lb. 
2 ( a4 8-10 900 oO , G 37 ee ‘ 415 
16-20 900 oO F G 44% 
25 800 oO J : ; 43% 
50 800 O A-E ree 495% 
100 800 Oo -EL ae j 86% 
100 600 0 100 
155 f 600 O 121 
210 4! 600 O 141 
265 5 600 0 155 
320 f 600 0 166 
210 5 600 Oo 104 
265 5 609 oO 117 
320 450- O 129 
280- 375 45 oO 145 
300- 420 é 425 3) 163 
370- 520 : 2! oO 185 
450- 630 : 42! Oo 203 
520- 730 q 25 oO 232 
560— 730 : q 0 215 
7T00- 910 2% : Oo 246 
840-1100 22 d O 274 
M47M 980-1280 2 : O 312 
M48M 1120-1460 2 : O 343 109000 
M models have open type combustion chambers Weight for MEB model reve Models W3 and 7 are surface ingition engines of 
Bolinder manufacture Balance are of Atlas Polar design sold through Bolinders 


M44E 
M45E 
M46E 
M47E 
M44! 
M45I 
M46! 
M47! 
M33M 
M45M 
M46M 
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Burmeister G Wain American Corporation 
17 Battery Place 
New York 4, N. Y. 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Length Width Height Weight 
Cycle Cyl In. HP. R.P.M. System Start Charge Gear In. In In. Lb 
‘ i x : 1680 170 oO 
r 3.2 2100 170 °C 
2520 170 O 
2940 170 oO 
3360 oO 
3780 oO 
4200 O 
1620 oO 
5040 oO 
2400 If oO 
3000 l oO 
3600 5 oO 
4200 ! Oo 
4800 5 oO 
; 5400 Oo 
; 6000 § oO 
iy 6600 oO 
3 7200 f oO 
} 3500 25 oO 
1 4375 § oO 
1 5250 125 oO 
1 
1 
1 
! 
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6125 2! 0 

7000 2! O 

7875 2! 2) 
750 2! oO 

9625 12: O 
140 10500 25 Oo 

ot listed are various types of 4-cycle, 2-cycle and 2-cycle double actin: engines. Inclusion of “S” in designation indicates stationary model; 
indicates marine 
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Crofton Industrial Diesel Engines 
San Diego 1, California 


Bore & Stroke Cont. Cont. Fuel Rev. Length Width Height 
In. HP R.P.M. System Start Gear In. In. 

318 4 1500 -EL QR* 271 

3'Sig 1500 EL 38g 

Ty 

TTA 


No 
Model Use Cycle Cyl. 
1A 1 l 38% x 
iW M-S 1 1 % x 


7-1W M-S 4 1 { 7-9 1500 5 4 IBY 
oO 1W M-S ‘ 1 \e 9-11 1500 zL 3814 


* Includes starting handle. Ricardo type precombustion system is used 


Klockner-Humboldt-Deutz 
Diesel Energy Corporation 
47 West Street 
New York 6, N.Y. 


No. Bore & Stroke Cont. Cont. Fuel Super- Rev. Width Height 
Model Use Cycle Cyl. In, HP. B.P.M. System Start Charge Gear In. In. In. 
MAH7I11 : , { 1 Bax 48% 1500 oO 311 22% 3414 
MAH#14 4 1 34% x Sty 1500 oO ly 28 14 29 
MAH9#16 ‘ } ‘ 1 4%, x he } 1300 oO § 33 31 
MAH220 ‘ 4 l 5%&x 71 1000 7) J 5 37 35 
A1L514* i 1 4% x Sly * 1500 Oo v} 23 14 40 
A2L514* 1 2 4% x § 1500 oO LL 27 37! 
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Bore & Stroke . Cont Fuel Super- Rev. Length Width Height Weight 
In .P. R.P.M. System Charge Gear In. In. In. Lb 
42% 5 ly é 15M O zL 30 : ; 1014 
43, 5% 180) B 2L 14 * 1213 
54 ¢ 1800 B tL 5 1610 
5 le ¢ 1800 B >L : 4 7 36 1670 
LSO0O B 7 - - 
1650 Oo 
1600 
1600 H-EL 26 ‘ wal 
2300 I zL r 1043 
) sL ; 33 1373 
) t 15905 
1870 
, 4190 
600 A ; 3 57 180 
7 5 6173 
S070 
8050 
19000 
15540 


Use Cycle 

S-P-M 
S-P-M 
S-P-M 
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Sulzer Bros. Ltd., New York 
50 Church Street 
New York 7, N. Y. 


Bore & Stroke Cont. Cont Fuel Super- Rev. Length Width Height Weight 
In. H D Lb. 


1. R.P.M. System Start Charge Gear In. In. 
A 
A 


Sto 


N 

Use Cycle C 
6 2 600 oO 
6 27! 600 oO 
6 3! 600 Oo 
6 600 oO 
600 8) 
500 oO 
500 QO 
500 oO 
300 oO 
300 i) 
300 Oo 
300 O 
250 oO 
250 oO 
250 Oo 
250 8) 
250 oO 
250 O 
250 oO 
187 Oo 
Oo 

oO 

Oo 

Oo 

oO 

oO 

Oo 

oO 

8) 
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6LDA22 
6LDA25 
8LDA25 
61,.DA28 
8LDA28 P 
12LDA31 , 


tt—Number of R.P.M. of the generator. 


own 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
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Molybdenum Disulfide 


as a Lubricant 


High purity molybdenite concentrates offer im- 
portant characteristics for certain solid-film lubri- 
cation applications. 


Photo courtesy Baltimore and Ohio Railorad 


B & O chemist R. N. Fracalossi preparing a 
stick lubricant of molybdenum disulfide and 
a suitable binder, for use in a wheel flange 
lubricator 


D uring the last five years. developments have brought 
forward a material suitable for solid-film lubrica- 
tion in numerous applications. This material is molyb- 
denum disulfide. the natural form in which molybdenum 
occurs in nature. While molybdenum is widely used in 
iron, steel. and chemical industries, its use as a lubricant 
is relatively new 

This material (MoS.). in its native state, is found in 
rock formations, over 8&5 per cent of the known oceur- 
United States. The amount of MoS 


recovered is normally less than 0.05 per cent of the ore. 


rence being in’ the 
\fter tiany crushing, grinding, and refining processes, 
the molybdenum disulfide is produced in a form suitable 
for application as a lubricant. 

Phe Climax Molybdenum Company, who supplied con- 
siderable of the material on which this article is based, 
produces the material in two grades. Grade No. 1 is a 
high-grade molybdenite concentrate produced by oil flo 
tation and contains from 3 to 5 per cent oil, and water 
up to LS per cont. Grade No. 2 is produced from Grade 
No. | by reducing the mineral oil to 0.3 per cent, and 
water to O.2 per cent. It consists of about 99 per cent 
MosS.. Purity is very important since the common impuri- 
ties are by nature abrasive. 

Climax’s material in powder form is given the trade 
name of Moly-sulphide. In addition, lubricants contain- 
ing Moly-sulphide are now being offered by some 25 com- 
panies throughout the United States in one or more forms. 
It may be in the form of a dry powder or compounded with 
oil grease, synthetic lubricant, volatile vehicle, resin, or 


other carrier. 


Characteristics 


Molybdenum disulfide has been proven in service to be 
an effective lubricant under operating conditions where 
other lubricants have failed. It is well-suited for preven- 
tion of galling and seizing even of the softest metals. In 


addition its main uses are: as an aid in the assembly 
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and disassembly of close-fitting parts: as a lubricant in 
the hot and cold working and forming of metals; as a 
lubricant for parts which must function properly at high 
and low temperatures; as a no-dust-collecting lubricant; 
and. as a dielectric lubricant. 

Many experts think the lubricating properties of MoS 
are the result of its laminar-type crystal structure, where 
each layer of molybdenum atoms is sandwiched between 
two layers of sulfur atoms. According to this idea, the 
layer of sulfur atoms adheres tightly to metals upon 
contact because sulfur has a strong affinity for them. 

On the other hand, the bond between two layers of 
sulfur atoms is weak so they slip easily over one another 
when load is applied. Unlike graphite, the lubricating ae- 
tion of the material does not depend on the presence of 
a film of moisture, therefore it is satisfactory in applica- 
tions where moisture is absent, as in a vacuum. Also, it 
can be used as a lubricant where a non-conducting ma- 
:rial is necessary in contrast to the case with graphite. 

In comparison with other lubricants for similar appli- 
cations, molybdenum disulfide has good chemical and 
thermal stability. It does not attack metals as do lubri- 
cating media having large amounts of free sulfur. Under 
some conditions, coating of this material may give some 
protection against corrosion. It has been used success- 
fully to retard fretting corrosion. 

Molybdenum disulfide coatings have proved unique in 
some cases involving liquids since the adherent MoS 
has not washed away, thereby providing long-term lubri- 
cation. The lubriceting action of dry molybdenum disul- 
fide appears to be unaffected by temperatures from about 
minus 40°F to plus 700°F. Above 750°F, 


curs in air. In the absence of oxidizing conditions it is 


oxidation oc- 


stable at much higher temperatures. 

Many of the qualities of the material as outlined above 
were determined and definitely substantiated by investiga- 
tions and tests made and reported in detail by such well- 
know and reliable organizations as National Advisory 
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Photo courtesy Baltimore and Ohio Railroad 


Above, molybdenum disulfide in powder form is being rubbed onto the 


clean work ng surface of a diesel cylinder liner 


Committee For Aeronautics, in various Technical Notes: 
Journal of Research of The National Bureau of Stand- 
ards; in Research, published by Butterworths Scientific 
Publications, Ltd., London, England: and, ASME Trans- 
actions. 


Some Findings 
In Technical Note No. 1578 of National Advisory Com- 


mittee For Aeronautics, Summary, it is stated, “An ex- 
perimental investigation was conducted to identify the 
roles of solid-surface films in the various mechanisms 
of sliding and lubrication involved in the mating and 
compatibility of boundary-lubricated slider surfaces, in 
the action of extreme-pressure lubricants, and in the 
operation of slider surfaces not supplied with fluid lubri- 
cants. 

“A solid film of molybdenum disulfide (MoS,) was 
very effective in reducing friction at high sliding veloci- 
ties. The film was very easily applied, was very tenacious. 
was chemically and thermally stable, and consequently 
could have many practical applications. The molybdenum 
disulfide has a laminar structure similar to graphite, and 
because of its tenaciousness was more satisfactory than 
graphite as a solid film lubricant at high sliding veloci- 
ties.” 

In Technical Note No. 1882, Summary reads, “An ex 
perimental investigation was conducted to determine the 
oxidation characteristics of molybdenum disulfide (MoS. | 
and to determine the affect of such oxidation on its role 
as a slid-film lubricant. 

“A coating of molybdenum disulfide, serving as a high- 
temperature solid-film lubricant, maintained low coef- 
ficient-of-friction values during its oxidation as long as 
an effective subfilm of the molybdenum disulfide _re- 
mained. Films of the oxidation product of molybdenum 


disulfide, namely molybdenum trioxide, alone produced 
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Photo courtesy Baltimore and Onio nairoad 


B & O's Supervisor of Lubrication, Mr E. A. Compney inspecting a 
lubricator which applies molybdenum disulfide to wheel flanges 


high friction. Molybdenum disulfide began to oxidize at 
a very low rate when heated in air at 750°F. the rate 
increasing steadily and becoming high at 1050°F and 
disulfide original 
hexagonal structure when heated to 1000°F in vacuum.” 

In Technical Note No. 2027 on “Friction and Wear of 
Hot-Pressed Bearing Materials Containing Molybdenum 
Disulfide,” 


vestigation was conducted to determine the feasibility of 


above. Molybdenum maintained — its 


Summary, it is stated, “An experimental in- 


bearing lubrication by a process involving the transfer 
of molybdenum disulfide from within the structure of a 
composite bearing material to the interface between the 
contacting surfaces. The investigation was also conducted 
to establish the proportionate amount of lubricant neces- 
sary in such a bearing metal. A study was made of bear- 
ing materials composed of various amounts of molyb 
denum disulfide (up to 35 per cent), silver, and 5 per cent 
copper. 

“The materials investigated were lubricated by a trans- 
fer of solid lubricant MoS, from within the surface of 
the rider to the interface between rider and slider. This 
transfer resulted in the formation of an effective lubricat- 
ing film. The best composition studied in this investigation, 
from considerations of both wear and friction, contained 
10 per cent molybdenum disulfide. This composition 
showed the lowest rate of wear and relatively low fric- 
tion (approaching the lowest obtained); the friction for 
this material was relatively unaffected by sliding velocity. 
Surface welding occurred with specimens containing less 
than 5 per cent molybdenum disulfide.” 

in Summary of Excerpts from Technical Note No, 2180, 
it is stated, “The effectiveness of MoS, as a fretting- 
corrosion inhibitor was investigated. Six methods of 
applying MoS, to steel specimens were evaluated by not- 
ing the number of cycles of vibration required to pro- 
duce the first evidence of fretting corrosion and by ob- 


serving the nature of its occurrence. 
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“A coating of dry MoS, (bonded to steel by rubbing 
a mixture of MoS, and syrup into intimate contact with 
the clean steel at elevated temperatures) proved most ef- 
fectiveness. Observations indicated that the effectiveness 
of any fretting-corrosion inhibitor is dependent on_ its 
ability to prevent metallic adhesion. 
failure that 
may occur when closely fitting metal surfaces experience 


“Fretting-corrosion, defined as surface 


slight relative motion, damages many machine parts sub- 
ject to vibration.” 

A review of the many applications of molybdenum sul- 
fide showed that it is commonly used in dry form by 
dusting or rubbing on parts. It is also used mixed with 
numerous kinds of oils and greases. MoS, has also been 
mixed with various types of volatile carriers as a means 
of applying it; some of these mixtures may contain a 
small amount of resin or other type of bonding agent 
which aids the development of a dry-bonded film having 
low friction properties. It has also been mixed with plas- 


tics, metal powders, rubber, and similar materials to re- 


HEAT 


PRESSURE c 
MOLY BINDERS 


woe) STICK 
LUBRICANTS 


duce friction and prevent galling. 


Photo courtesy Baltimore and Ohio Railroad 


Illustrated above is the formula used to convert MoS, into stick lubricant 
for use on B & O equipment. Although still in the experimental stage, 
MoS» shows promise in railroad lubrication 


Typical Dry Use Applications 


A major use of MoS, has been for lubrication of ma- 
chines and machining processes. Typical of the forme: 
is its use in the assembly of new machine tools where it 
prevents galling during the press-fitting of parts. In the 
press-fitting of dowel pins, for example, scoring is elimi- 
nated and less pressing force is required. Application on 
new machine tool ways makes the sliding of heads and 
carriages easy. On grinding machines exposed to abrasive 
dust, the MoS.,, 


will keep down friction while permitting the dust to be 


rubbed on to the surfaces to be lubricated, 


blown off while the solid film lubrication remains. 
Typical of its process application is its use in quench- 
ing dies. Previous to its use, steel strip that is hardened 
by passing through cold dies suffered surface damage. 
The dies were injured too. Treating die faces with 
molybdenum disulfide has overcome the trouble. Sta- 
bility under high temperatures is a decided asset. 
Treatment of bolt threads exposed to elevated tem- 
peratures by MoS., either dry or mixed with oil, reduces 
danger of thread-tearing on tight fits and facilitates re- 
moval at a later date. Typical applications specific to 
diesel engines would be in cylinder head and exhaust 
manifold bolts or studs. An extension of this type of ap- 
plication might include such uses of the material as for 
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coating valve seat inserts; precombustion chambers, 


energy cells, etc., and fuel injectors. 


Typical Mixture Applications 


The variety of carriers suitable for use with MoS, 
greatly widens its application. Its use in machine and 
cutting oils has benefited metal-cutting processes. In 
conjunction with machine oil, it has been successful in 
broaching low alloy steels with the result that broach 
life was increased. Mixed with cutting oil it has pro- 
duced increased tool life as well as better finishes in 
such operations as straight lathe cutting and thread 
cutting. In one operation tool life and lathe production 
were increased by 25 per cent. 

In suitable carriers, MoS, has been beneficial in hot- 
working operations such as hot-heading, hot press forg- 
ing, die forming, and drawing, etc. It has the general 
affect of preventing sticking and prolonging die life ma- 
terially. 

Gear assemblies appear to be a good field of applica- 
tion for MoS,. [t has been reported that in different 
assemblies, some heavy duty, there was less starting fric- 
tion and less wear than had been experienced with the 
previous type of lubrication. 

An interesting example of its use is for the facings 
of clutch discs and metal brake linings. One per cent 
by weight is mixed with bronze or iron powder (depend- 
ing on application), and sintered onto a steel backing. 
MoS, controls the frictional properties of the sintered 
part and minimizes changes of friction with temperature 
and moisture content. 

When mixtures are used in an application requiring 
filtration, particle size of the MoS, is a consideration. 
The purpose of the material would be defeated if the 
filter took out micronic particles of sizes smaller than 
those of the molybdenum disulfide. Particle size then 
can be an important consideration. One company markets 
a product, Micro-Moly, with the specification that 95 
per cent of the particles are one micron in size, and the 
remaining percentage of less than three microns. Ob- 
viously, filter removal of particles should not be a prob- 
lem in this case. 

Listed above are only a few of the possible applications 
for this versatile lubricating material. They are given 
as a basis for stimulating thinking about how it can be 
used beneficially in the diesel field. Now for some spe- 
cific applications, 


Examples of Railroad Uses 


Some idea of the numerous places where molybdenum 
disulfide may be used in railroad operation and mainte- 
nance were given recently in the B & O Macazine, pub- 
lished by the Baltimore and Ohio Railroad. Most of the 
following is derived from this source as are all the 
illustrations. 

Through its Test and Mechanical Departments, this 
railroad intends to pioneer the use of MoS, for extended 


railway application. They feel that for certain applications 
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it is better than any other lubricant. It can be used to 
lubricate difficult areas where design of the parts or the 
operating temperatures prevent the use of liquid lubri- 
cants. It has shown exceptional load-carrying ability with 
very low friction. 

They point out that a very desirable feature of the 
material is its capability of being applied to surfaces in 
a variety of ways. It can be applied dry by either dusting 
or rubbing into the parts. In various carriers it can be 
brushed on, and if desired, cured by baking to form a 
solid bonding film. This latter method has been successful 


in bonding it to steel, aluminum, brass, stainless steel. 


and even glass. 

It is emphasized however that this material cannot be 
used as an all-purpose lubricant. There are many appli 
cations where well-refined oils and greases will do a 
better job. For example. an engine crankease requires 
a relatively thick film of oil between its moving parts. 
whereas MoS, does its best either where pressures are so 
high or clearances so slight that only very thin films 
of lubricant can do the job. 

There are however, certain applications within the en- 
gine where MoS, can be used to advantage as the B&O 
sees it. Its ability to prevent metal-to-metal contact helps 
to delay. or prevent altogether. fretting corrosion such 
as occurs on the backs of engine bearings and pilot bore 
fits of cylinder liners in the engine frame. 

Molybdenum disulfide can help in maintaining the 
speed and comfort provided by the modern diesel loco 
motive by eliminating rough spots caused by faulty lubri 
tion in such areas as truck center plates, diaphragms, ball 
and socket joints of couplers, pedestal liner, and wheel 
flanges to prevent wear on curved track. 

B&O laboratories are now making solid lubricating 
sticks, from MoS, and a suitable binding agent, that are 
hard enough to withstand continued rubbing contact with 
a spinning locomotive wheel flange. The idea is that 
enough MoS, will rub off the stick onto the flange to 


prevent wear and yet not wear the stick away too fast. 


Photo courtesy Baltimore and Ohio Railroad 
Se a see a 
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It is estimated that one of these sticks will wear six 
weeks in normal operation, cost of materials being less 
than 30 cents. The chemist, Mr. R. N. 


developed the stick also has done considerable work on 


Ir at alossi. who 


compounding the various other lubricant mixtures now 
under service tests. 

\ device attached to the trucks of diesels for holding 
the lubricating stick in place against flange, was invented 
by Mr. E. A. Compney, supervisor of lubrication of the 
Mechanical Department. Road tests of this device over 
a period of LO months on a number of diesel units have 
proven its merits. Its use is being extended to road and 
switching units on all territories of the railroad. They are 
also experimenting to find ways of applying MoS, to the 
rails to stop excessive wear, encountered on curved track, 
to both rails and the wheels of all equipment. 

Frucks, not only under diesel locomotives but unde 
cars (all kinds), are subject to wear due to many farces 
that cause relative and vibrant motion of their parts. 
Some of the parts suitable for this type of lubrication 


brake-rigging 


are: load-carrying pins; roll-stabilizer pins; 
pins: brake-lever guides; and, truck side frame wear 


plates to take wear of bolster guides. 


In Summary 


Without a doubt the unique and important properties 
of molybdenum disulfide. and the numerous methods by 
which it may be applied, make it suitable for adoption as 
one of the approved standard lubricants for a great many 
applications. To lubrication engineers who are constantly 
in search of better methods and materials that will con- 
tribute to better results, this material offers many poten 
tialities. It is not a panacea; each new application must 
be carefully considered and tested. 

Research and experimentation has produced a com 
mercial product of high purity with known properties. It 
is now a challenge to industry in find out where and how 


to realize its unique advantages. 


An example of one rail 
road use, is the applica 
tion of molybdenum di 
sulfide to a locomotive 
ball joint 





Seven of the ten Autocar tractors in Bison's fleet. Repowering their fleet of ten tractors with diesels has saved the Bison Line $22,900 in one year 


Bison Freight Line Repowers 


Repowering their fleet of 10 Autocar tractors, has 
proved profitable for Bison. !In one year, the change- 
over from gasoline to diesel power has saved this outfit 


$22,900.89. 


7: the Bison Freight line operates over a 550-mi 
route between St. Paul, Minnesota and Dickinson. 
North Dakota, However, back in 1934, Pete Peterson and 
his sons, Earl and Clarence started out with one truck 
hauling livestock from Millerton, North Dakota to St. 
Paul, Minnesota. 
axle trailers and 10 diesel-powered tractors of the 3-axle 
class. During the period from October 1950 through Sep- 
tember 1951, these rigs hauled nearly 48 million lb of 
freight between the company’s five terminals. 

Bison’s first diesel was purchased in 1946 in a DC-100-T 
Autocar. This engine was a model HB-600 Cummins rated 


Now, their fleet consists of 17 tandem- 


at 150 hp. Later the engine was changed to a model 
HRB-600 and was still in service in 1951. Autocar C-70-1 
tractors have now been standardized on, with model NHB- 
600 Cummins engines rated at 200 hp as the source of 
power. 

Running Time Cur—-Since repowering took place, two 
hours have been sliced off running time of overnight 
freight between St. Paul and Bismark. This has been ac- 
complished without increasing maximum speed of the rigs 
over the 450-mi haul. Clarence Peterson. Manager of 
Bison’s St. Paul terminal, attributes this reduction in run- 
ning time to the ability of the diesels to maintain higher 
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average road speeds than were possible with 165-hp gas- 
oline engines. 

Heavier PayLoaps HavLep—Maximum payloads of 16 
ton became possible in 1951 with the addition of tandem 
rear axles to the tractors. Theoretically the same load 
could have been hauled with the tractors having only a 
single rear axle. However, trailer axle loading limits 
could not be held to within legal limits had trailers been 
loaded to maximum capacity. Formerly, 14 to 15 ton 
were the maximum payloads possible with single rear 
axles. 

Furt Savincs have been 2.61¢ per mile with tractors 
averaging 5.51 mpg for 709,606 mi at an average cost per 
mile of 3¢ during the 12-mo period from October 1950 
through September 1951. In the preceding year, 10 gas- 
oline engines averaged 4.09 mpg for 346,555 mi at an av- 
erage cost of 5.62¢ per mi. The diesels averaged 1.42 
more mpg and saved 2.61¢ per mile in fuel costs. 

MAINTENANCE Costs Cut—Average maintenance costs 
for the 10 diesel-powered tractors were 6/10¢ per mile 
lower than for the gasoline-powered rigs. Cost records 
indicate that $12,105.40 was spent in the 709,606 mi op- 
erated during the same period for labor, parts, lubrica- 
tion, outside repairs, and miscellaneous expenses on the 
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diesel-powered tractors. This averages out to 1.72¢ per 
mile for diesel operation. During 1950, maintenance ex- 
penses for the gasoline-powered units was $8074.51 in 
340.555 


2.33c. 


Like all truckers, the Petersons are extremely cost cons 


mi of operation, an average cost per mile of 


cious. The advantages of repowering this fleet are clearly 
shown in the operating cost comparison between gasoline 
and diesel power. Diesels have enabled the Bison line 
to cut operating and maintenance costs as well as running 
time. 


- J Fleet Operating Cost Comparison 


Cummins Diesel and Gasoline Operation 


bans Se 


Gasoline 
Illustrated above is one of Bison’s C-70-T Autocar tractors powered by a ' lanuary 1950 
model NHB-600 Cummins diesel. Bison has standardized on this model re: -" 

rig and engine. through 


Dec. 1950 


otal Miles OF rated 
Total Tractor Operatus 
Fotal Cost pet Mile 


Pucl Used—Gallon 


To extend equipment life, Bison’s mechanics follow a well planned pre 
ventive maintenance program. Since repowering, tractor and engine main 
tenance costs have been reduced to 6/10¢ per mile 


Bison Freight Line—Cummins Diesel Powered Tractors 
Operating Summary from October 1950 through September 1951 


Horse Dat Mil Fuel Used — Total € 
power Model Instal Operat MPG M 


150 HB-G00 July 194 
200 NHB-600 Sept. 1 
200 NHB-600 Mar. | 
HRB-600 July | 
NHB-60t Sept. 1 
NHB-600 April | 
NHB-6u May 1 
NHB-60¢ July 1 
NHB-G00 Dec. | 


NHB-600 June | 


Flect Average 


Diesel Power and Diesel Transportation 





Arrangement of the aftercooler on the manifold side of 
the engine can be seen above 


 Syssnarpe control in dual-fuel engines is intimately 
related to the design and application of engine com- 
ponents as well as the processes involved in the efficient 
utilization of both the liquid and gaseous fuels. Some of 
the more important of these will be discussed. 

Perhaps the major consideration with respect to liquid 
fuels concerns the fuel injection system and provisions 
for governor control. Gaseous fuel is somewhat more of a 
problem, involving method of admission and metering to 
achieve balance among cylinders; control of air/fuel 
ratio for better part-load efficiency; control of detonation: 


and once again, over-all zovernolr control, 


Fuel Injection Equipment 


The first requirement for correct combustion in dual- 
fuel operation is consistent, regular pilot injection for 
every power stroke, free of any cycling or missing. Unless 
this is obtained every other effort will be of no conse- 
quence. After research with various systems, both in the 
field and in the laboratory, we undertook the development 
of our “dual-plunger” pump. 

After many months of effort, the pumps were tested on 
oil-diesel operation to check their performance. Results 
were most gratifying. Combustion pressures were found to 
be lower due to a slight pilot injection advance inherent 
in the design. 

These pumps were then installed on oil-diesel engines 
for the Trans-Arabian Pipe Line that burned a light crude 
oil having such a large percentage of wax that the fuel was 
heated to prevent congealing in the injection system. Later, 
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Controlling 
Combustion in 
Dual-Fuel Engines 


By W. M. Kauffmann 
Chief Engineer—Engine Division 
Worthington Corporation 


Operation of engines on two fuels pre- 
sents problems characteristic of each 
type that must be solved. Here are 
Worthington’s approach and solution to 
some of these problems. 


installation was made at City of Tarboro, N. C., where 
350 SSU at 100°F heavy fuel when heated to 185°F was 
injected, with very favorable results. 

Experimental pumps of as low as 3 per cent pilot oil 
quantity were then installed in selected dual-fuel installa- 
tions. In every case, operators and our field service re- 
ported complete confidence in the equipment. With this 
background, decision was made to introduce the “dual- 
plunger” pump for all Worthington dual-fuel engines. 

Pumps are made in two sizes, “C” and “D”. In engin- 
eering the fuel system, the main plunger is tested to suit 
oil-diesel operation. The correct nozzle is then checked 
stroboscopically with racks at “zero” to insure proper 
pilot injection. To complete the system tuning, correct 
fuel line size is also established. 

When correct, the pilot injection spray pattern exhib- 
its a good degree of penetration with no evidence of heavy 
secondaries. The fuel cams are identical to those of the 
standard oil-diesel injection pumps. Nozzles are of the 
Bosch AKK type in which the nozzle spring seats directly 
on the top of the needle valve, thus obtaining a minimum 
of inertia effect and therefore assisting in proper atomiza- 
tion of the small quantity of pilot fuel. Cooling of the noz- 
zles has not been found necessary. 


Governing 


Improved regulation has been made possible by utiliz- 
ing the full governor stroke for both oil-diesel and dual- 
fuel operation. In order to maintain an automatic change- 
over feature for gas failure emergency, a simple control 
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Illustrated here, are automatic changeover device for full 
governor travel and operating cylinder (in back of governor). 


is incorporated in the governor linkage that rapidly makes 
the change from full governor travel on gas control to 
full governor travel on oil-diesel operation. 

In this manner, the inherent regulation characteristics 
of the standard oil-diesel engine is retained regardless of 
the fuel being used. This is an important factor, in con- 
junction with other features to be discussed, in overcoming 
“meter swing” tendencies on gas operation. 

It may be added that larger WR» flywheel and closed 
damper windings in the generator improve electrical char- 


acteristics of the dual-fuel engine. 


Admitting and Metering Gas 


The importance of balancing exhaust temperatures and 
combustion pressures on gas operation independent of the 
oil-diesel balance, cannot be overemphasized. This is 
particularly urgent in generator power plants where kil- 
owatt meter swing cannot be tolerated. 

\ good many dual-fuel installations have accepted with 

some reluctance the fact that meter swing is present to 
varying degrees, whereas none is experienced with oil- 
diesel operation on the same engine. This is explained by 
the fact that governor response to gas/air ratios is delayed 
by the increment of time essential for the engine to adjust 
itself to the altered condition of mixure in the cylinder. 
In oil-diesel operation, the response to fuel cutoff is almost 
instantaneous since the fuel to be burned is very rapidly 
regulated by the injection system. Effect of inherent igni- 
tion lag or delay in the dual-fuel engine has been reduced 
by improving air/fuel mixture. 

To achieve this, as well as balance among cylinders, gas 
fuel must be accurately metered and timed for each cylin- 
der with an absolute minimum of leakage past the meter- 
ing valve. Also the fuel gas and air must be thoroughly 
mixed before entering the combustion chamber. 


Our research has shown that a balanced type metering 
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valve having a parabolic area lift function obtains the 
proper gas metering over the engine load range. This valve 
has been described in various engine magazines in recent 
months. It consists essentially of three flats, accurately 
milled on a cylindrical surface. By adjusting the lift of 
these valves for individual cylinders. it is possible to at 
tain a combustion balance on all cylinders that does not 
exceed 20°F between elbow exhaust temperatures. 

We have also determined that a separate gas injec- 
tion valve, timed for its own cam, permits the optimum 
mixture condition. A diffuser for directing the gas, as a 
jet, into the air stream was found to result in substantial 
improvement in fuel economy. Field tests have consist- 
ently been checked at 6250 Btu bhp hr for full load, equal- 


ing a thermal efficiency of approximately 41 per cent. 


Controlling Excess Air 


Shortly after the introduction of the supercharged dual- 
fuel engine, it was found that partial-load economy was 
not good, Tests in our research department showed that 
considerable reduction in fuel consumption could be ob- 
tained by throttling the air discharge from the turbo- 
charger. It was recognized that with best over-all econ- 
omy, exhaust stack temperatures remained fairly constant 
with throttling. 

It was apparent that a controlling method which could 
maintain a constant exhaust temperature would be suitable 
and would also provide for any change in ambient tempera- 
ture. Thus, where temperatures would vary from 100°F 
in Summer to zero in winter, nc loss of fuel economy would 
he experienced as the throttle could be partially closed 
even at full load. 

The “Thermal Control System” developed has also been 
much described of late. This unit consists essentially of 
a temperature-sensitive element, placed in the exhaust 


pas in 


stack, which heats and expands a column of inert g 


a small flexible tube. This operates an air pressure con 
troller 


diaphragm valve. Sufficient energy is provided to move 


which, in turn, causes a positioner to move a 


the butterfly throttling valve placed in the turbocharger 
air discharge pipe. 

Once properly set, operation of the control is automatic. 
Orsat analysis taken during shop tests showed an almost 
constant air/fuel ratio from quarter to full load with the 
control in action. Combustion was definitely improved. 
There was a noticeable smoothing out of operation after 
transition from running at light load without throttling, 


to the automatic throttling control. 


Controlling Detonation 


The problem of combustion control of dual-fuel engines 
would not be complete without discussing detonation. 
This has been experienced to a varying degree in power 
plants, particularly in the hot, dry climate of the South- 
west. 

This brings to light the fact that in some respects the 
dual-fuel diesel engine acts like a true gas engine. It has 
been theorized that, due to the high mixture temperature 


associated with diesel compression, methane, ethane, and 
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UNTHROTTLED 


THROTTLED 


BTU/BHP-HR 


Above is a cutaway view of the 


Worthington dual-plunger pump 





10 20 30 40 50 60 70 80 90 


BMEP 


other 


peroxides and aldehydes which have pro-knock chara 


constituents of the gas break down into forms of! 


teristics. 

Under certain conditions, mixture at the periphery of the 
combustion chamber will ignite ahead of the flame front 
of the fuel jets, giving off sharp raps. We have called the 
load at which this occurs the “knock limit” for the par 
ticular engine being tested. 


Crease d. 


has also been observed that 
the reduced 
to raise the knock limit. This has given the dual-fuel 


engine two new accessories 


as bmep rating is in 


manifold air temperature 

the precoolet and the aiter- 
cooler, We have used successfully the evaporative typ 
precooler, ahead of the turbocharger, in conjunction with 


At a LIS°F 


ambient temperature with 5 per cent humidity, the pre 


an aftercooler in an Arizona installation. 
cooler reduced the air temperature to 76°F. It was then 
heated by compression in the turbocharger (with 10 per 
cent overload on the engine) to 146°F and cooled by an 
aftercooler to 90°F, using a limited supply of 75°F well 
water. With 90°F manifold air temperature. it: was pos- 
sible to operate at 10 per cent overload without knock: 
whereas tests without air cooling would not permit more 
than 90 per cent load at this ambient temperature. 

Degree of cooling required will depend on the engine 
bore. Smaller bore engines are less sensitive to the effect 
of knock, probably due to the greater cylinder wall cool 
ing area for the given displacement. We have, however, 
recently established a practice of supplying aftercoolers 
with all increased-rating supercharged dual-fuel engines. 
Where water conditions prevail with teraperatures of 80°F, 
95°15 he 


proper aftercooler design. 


manifold) air temperature may obtained with 


Increasing of ratings to 135 bmep and over will re- 
quire careful analysis of the aftercooling problem to 
obtain knock-free performance and thereby correct com- 
control, 


bustion Where temperatures of the water su» 


ply for aftercooling exceeds 80°F, it may be necessary 
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Curves at left show dual-fuel engine 


"10 effect of air throttling. 


120 130 140 150 


to resort to refrigeration of the coolant circulated through 
aftercooler heat exchanger. 

\t present, we are operating such an absorption refriger- 
This may be chtained 


ation system activated by steam. 


from exhaust or the Vapor Phase cooling system of the 


engine. By this method, aftercooler 
may be to 45°F. 


60°F has been obtained, thus permitting knock limit to 


water temperature 
reduced Manifold air temperature of 
be increased in excess of 160 bmep. 

Closely associated with combustion is the analysis and 
condition of the fas. The presence of free hydrogen will 
the knock 


liquid ends in the gas system, adversely affects operation. 


reduce limit. Entrained lubricating oil, or 


The use of corrosive fuel gas will result also in high 


maintenance unless a scrubber of some sort is placed 
in the gas line ahead of the pressure regulators. 
\ftercooling to oil-diesel 


tion, resulting in reduced heat rejection to the cylinder 


is likewise beneficial opera- 
thereby obtaining a definite improvement 
The direct 


reduction in fuel consumption on oil. 


jacket cooling: 


in thermal efficiency. result is a noticeable 


Summing Up 


With the 
it appears that the gas-burning engine will continue to 
fill a definite and increasing field in the power plant 
field. Also, 


in spark-ignition gas engines and have already placed in 


ever increasing availability of gas fuels, 


we have recently noted a renewed interest 


operation several supercharged units of this type. 

In either the higher compression spark-ignition engines 
or dual-fuel ‘engines, the problems in burning gas is 
essentially similar. Close attention must be paid to the 
system of ignition—pilot oil or electrical spark—for good 
combustion. Problems of control, admission and metering 


of the fuel. of 


optimum air/fuel ratios, and control of detonation are 


balance among cylinders, maintenance 


essential if good combustion control is to be achieved. 
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This close-up shows the frequency meter 
mounted on the unit. The three capacitors 
shown have been cuf out of the circuit 


At the site of New York City’s new South Shore Destructor 
Plant, the ciesel-electric set is shown powering the six welding 
machines required for construction 


A Field Problem In Instrumentation 


Isolating vibration from frequency meter permits accurate 
setting of controls for proper generator output character- 


Er quipment operation presents many 
problems. A while back, the 
Lehigh Construction Company, steel 
erection subsidiary of Lehigh Struc- 
tural Steel Company, Allentown, Pa., 
experienced some trouble with the 
application of a portable engine-gen- 
erator set as a power source for elec- 
tric welders. Lehigh, which has done 
much in pioneering welded steel build- 
ings, uses this unit to supply power 
for welding machines at the job site. 
However, before we go into the 
problems and their remedies, let's 
take a look at the equipment. The en- 
gine is a model 21, 6-cyl, 534-in by 
612-in Murphy diesel direct connected 
to a 100 kw Electric Machinery gen- 
erator. Rating for the engine is 150 
hp at 1200 rpm. Welding machines 
powered by this unit are of the dry- 
plate selenium rectifier type. 
Previously, welding machines of 
the rotary motor-generator type were 
used. To correct the power factor 
of these rotary units, three capacitors 
of the chlorinated diphenyl type were 
installed on the generating set. When 
the change was made from the rotary 
to the dry-plate type machine, a lead- 
This 


condition caused damage to several 


ing current was encountered. 


of the new welding machines. Here, 
two things were necessary to eliminate 
further damage. 

First, the three capacitors were cut 
out of the circuit as they were no 


istics. 


This 


leading current condition. 


eliminated the 
Next, a 
frequency meter was installed to af- 


longer needed. 


ford the operator with some means 
of controlling generator output at 60 
cycles, desirable for operation of the 
new machines. This was not the end 
however, as the problem of dampen 
ing vibration between the frequency 
meter and the prime mover was en- 
countered. 

Although the frequency meter was 
equipped with rubber vibration isola- 
tors, the normal vibration impulses 
of the skid-mounted 
transmitted to it. In 


power source 


were other 
words, frequency indicated on the 
meter was not necessarily the electri- 
cal frequency of the generator output, 
but of that 
the superimposed engine vibration. 


was a combination and 


Several tries made to isolate 


the frequency meter from the prime 


were 


mover, 

When it was found that vibration 
could not be controlled by using dam- 
pers on the frequency meter alone, 
a sponge rubber pad was placed be- 
tween the rheostat box and mount- 
ing bracket for the frequency meter. 
Along with this, large rubber washers 
were placed on the mounting bolts. 
Again, vibration transmitted to the 
frequency meter proved too great. 

Finally, a satisfactory system was 
developed by using a non-rigid mount- 
ing. This was accomplished by plac- 
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ing a nut and jam nut on the fre- 


quency meter mounting studs and 
passing the extending portion of the 
stud through oversized holes in the 
mounting bracket. A second nut and 
jam nut were then placed on_ the 
studs, with care taken to allow clear- 
ance between the nuts and the bracket. 
With this arrangement, when the unit 
is in operation, the frequency meter 
is not solidly connected to the mount- 
ing bracket. 

This system has been successfully 


the field for 


It has been possible to set and main- 


used in over a year. 
tain proper generator output charac- 
teristics. Prior to the development of 
this arrangement that was worked out 
by Albert Felsher, field mechanic for 
Lehigh, it was hard to tell exactly 
what the output characteristics were. 
A welder might set his machine, climb 
up on the steel structure, and then 
have to come down and reset his 
machine after striking a poor are. 

This caused a loss of time to the 
company and a loss of footage to 
the Multiply the time lost 
by 10, which is the number of weld- 
that 


and lost time rapidly mounts. This is 


Ww elder. 


ing machines can be powered, 
not necessarily the answer to all such 
problems as various other engineering 
However, it 
that 


can be used for eliminating trouble- 


principles could apply. 
is indicative of the ingenuity 
some problems in the field. 
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Shown above is one of the small engines sold, installed 
and serviced by Mr. Stoltzfus, powering a milking ma 


chine, milk cooler, and line sh=tt 


Illustrated at the left are exterior cnd interior views of Mr. Stoltzfus’ 
shop at Gap, Pa. The interior view shows only a part of the well 


equipped shop. 


Where Are Small Engines Going? 


S mall engines are being sold. However, if you were 
asked to put your finger on just where they are being 
installed, categorically, you would be hard put to do it. 
Probably the main reason for this is their end use is 
not always known, since in most cases they are sold as 
packaged units across the counter. Although the small 
diesel has certain definite applications, there are many 
uses which will be dictated by a combination of cir- 
cumstances that create a need for a cheap, reliable source 
of power. 

In outlying areas where power is not available from 
a local source where it would be necessary to string 
long power lines to supply only a small amount of power, 
the small diesel may be found in fairly large numbers. 
There are, of course, exceptions to this as small engines 
are also fund in areas where local power is available. 
Such is the case at the end of long-reaching power lines 
where power failures frequently occur due to storms or 
other conditions. Here, diesels are often used for stand-by 
service to protect against power failures. 

For an example of small engines being used in con- 
junction with local power, let’s take a look at an average- 
size farm where a source of power is needed in the field 
for water pumping. The water might be used for either 
irrigation or livestock watering. In any case, it would 
be costly to erect and maintain power lines across the 
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fields of this farm. However, water pumping is not the 
only use for the small engine. 

Small portable engines can also be moved from one 
place to another to power other farm equipment. In some 
cases, engine-generator sets furnish all the power for 
a farm or house in an outlying area where outside power 
is available. This situation may be found in many places 
where the diesel’s inherent economy and dependability 
betters that of purchased power. 

To illustrate what is actually being done with small 
diesel engines in one area, let’s take a look at the country 


Another farm installation shows a small diesel driving a milk cooler and 
an automotive-type generator for charging batteries. 
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surrounding Gap, Pennsylvania. This town is located in 
the agricultural portion of Lancaster County. If you wer: 
to take a map of Lancaster County and, starting with Gap 
put in a pin for every small diesel installation, you would 
be over the 200 mark before getting very far away. 

Most of the small engines in this area, Listers and Bam 
ford (a British engine) have been sold and installed by 
Mr. M. S. 


Since June of 


Stoltzfus, an engine dealer located in Gap. 
1950 Mr. Stoltzfus has sold over 200 


engines, the majority of which are used on surrounding 


farms. In addition to selling engines, Mr. Stoltzfus main 
tains a well equipped shop for installation and servicing 

Applications for these engines vary. They can be found 
supplying power for all or part of a farm. In many cases 
these units are preferred over local power. Some unit- 
supply power for local carriage and machine shops, whi! 
others operate hay-drying fans, milk coolers, or genera 
tors. Drives also vary with the use. In many installations. 


additional equipment has been added, especially on farms 


where the favorite seems to be a small automotive-type 


generator for charging batteries. 


In summary, it might be well to point out that this is 
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A Bamford model Z3 (above) driving a 5 kw generator, supplies power 
for the poultry house of left. Power requirements include, lighting, 
water pumping, a circulator in the heating system, and ventilating 


motors. 


Although power is available from an outside source, a 
local machine shop prefers the dependability and economy 


of this 12 hp diese! driving an 8 kw generator 


Hay drying is another application for the small diesel. The 
fan ct left is belted to the 1-cyl Lister engine shown below 
This installation is also used for drying grain and powering 
a milk cooler. Here, dependable power is a must once wet 


hay is put in the barn. 


only one area and cannot be classed as typical, since in 
another area the dictating factors will probably differ 
greatly. However, this will serve to show what a local 


dealer can do when potential market is seen in an area. 
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Straight from the Tool Box 


This is YOUR Department. Pass along your ideas to 


the other fellow. Send items to the Editor, pre- 


ferably with a picture or sketch. Contributors 


will receive $10.00 for each item upon publication. 





Jack Sawyer, San Dieco, Catirornta—I don’t know how 
many of the old war-surplus Gray Marines with the Twin 
Disc reverse gears are still kicking around, but I learned 
something about installing the pilot ball bearings in them 
that applies in a lot of places. I thought that I would pass 
the idea along. 

Some time back, we had a job overhauling a lot of 
these engines. They worked fine until a lot of them 
started coming back with burned-out reverse shaft pilot 
bearings. At first we thought that they were not being 
greased, but after taking off the grease fitting at the end 
of the shaft and probing the bore with a stiff wire, we found 
that they were full of soft grease. In fact, characteristic 
spider patterns on the back plate and grease on the clutch 
plate showed that some had been overgreased. 

After a lot of head-scratching, I had a brainstorm. 
The reverse pilot bearing was being forced into the 
recess in the back plate and when the reverse gear 
housing was boltd to the bell housing and the clutch 
assembly bolted to the flywheel, the pilot bearing exten- 
sion on the reverse shaft was being forced into the bore 
of the bearing’s inner race. I figured that perhaps the 
shaft wasn’t seating properly and by keeping pressure 
on the inner race, was keeping the balls under a load. 

The same sort of trouble was common in throwout 
hearings when the yoke was not properly adjusted for 





Joun J. Henberson, Asuvitte, Norra Carowina 

1 would like to pass on a tip that I have found to be 
helpful in removing GM filter cap gaskets. Sometimes th 
gasket is compressed tightly around the shoulder of the 
cap and removal is very difficult. 


My solution is to lay the cap on a flat surface (brass 


or iron), and then tap the edge of the gasket lightly, 


with a small hammer. I then give the cap a quarter turn 
and tap lightly again. This procedure stretches the gasket 
enough so that it may be removed from the shoulder of 
the cap with little effort. The gasket can be used again 
providing it is not hit hard enough to seriously darnage it. 

I have noticed some men trying to remove the gasket 
with a screwdriver, knife or pliers. They found my 
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Avoid Prestressing Pilot Bearings 


Tip on Filter Cap Gaskets 





the neutral position, and you can get the same trouble 
hy “riding” the clutch on a car. Now the question was 
how to lick the trouble. 

Fortunately in this case, the reverse shaft extends right 
through the unit. I machined up a piece of bronze pro- 
peller shaft so that the OD was the same as that of the 
reverse shaft and bored out the center to clear the 
grease fitting. After the reverse gear was bolted into 
place and the clutch made up to the flywheel, I put the 
bronze drift against the shaft and gave it a few healthy 
belts with a 3-lb hammer. There was enough end-play 
in the other bearings to give a little movement and this 
seated the shaft in the pilot bearing. 

The little end-play obtained was enough to overcome 
any prestressing of the pilot bearing and our troubles 
from this source disappeared. This is a good stunt to 
remember in all shafting mounted in ball bearings. 
They should have a little room to breathe. 


Shades of New Guinea! It is a coincidence that we had 
the same trouble during the war, both with the pilot bear- 
We licked the first 


trouble the same way and the second by better adjust- 


ings and the throwout bearing. 
ment of the control linkage in the LCM’s. Avoidance of 
prestressing anti-friction bearings is a good point to keep 


in mind as it has wide application. Epiror 
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suggestion very helpful; maybe someone else can bene- 








fit from it, too. 


This seems to be our month for GM ideas, but as before 


Editor 


the idea also has wider application 
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logging power 


oes SKAGIT ioccee & 


148-DKB High-Duty DIESEL— 

six cylinders, 5'4-in. bore x 

6-in. stroke, 779 cu. in. displacement, 
200 maximum hp at 2100 rpm. 
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148 Des 


D> Irs power-packed for movability—in handling big 


logs, or ease in maneuvering for fast, economical loading. 
That's why Skagit picked this power plant—the 148-DKB 
Waukesha Diesel—for their SJ-8 heavy-duty self-propelled 
Hee! Boom Loader and Mobile Yarder. This is the combi- 
nation that’s making modern logging records, one after 
another. And this is the High-Duty Diesel with so many 
exclusive Diesel-design advantages. Most outstanding is its 
patented spherical combustion chamber--for clean burning, 
lively acceleration, smooth shock-free operation, high fuel 


economy with low maintenance. Send for Bulletins. 


WAUKESHA MOTOR COMPANY 


Waukesha, Wis. e« New York e« Tulsa e« Los Angeles 
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Remote Registering Fueling System 


Development of a system of re- 
mote registration for fueling diesel 


locomotives was recently announced 
by Rockwell Manufacturing Company. 
bank 


of ticket printing registers installed 


The system evolves around a 


in a dispatcher’s office overlooking 
the fueling area. 

Each of these registers is electri- 
cally synchronized to a transmitter on 
a corresponding meter register out 
side. As gallonage is dispensed, an 
exact counterpart of the meter regis 
ter reading is recorded on the office 


register. A number of advantages are 


2-Way Mobile Radio Equipment 


New equipment for 2-way mobile 
the UHF 
band is being produced by the RCA 
Victor Div., Radio Corporation of 
America, Camden, N. J. The 
equipment, designated RCA type 
CMU-10A mobile transmitter-receiver 
will make possible a major extension 


radio communications in 


new 


of radio service in 80 newly assigned 
FCC channels in the 450-470 mega- 
cycle portion of the spectrum. 
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this other 


methods of metering fueling opera- 


offered — in system over 
tions as control over all metered fuel 
outlets is placed in the hands of one 


fuel 


until he inserts a ticket in the proper 


supervisor. No can be drawn 


printing register and activates the 
matching electrical circuit. When de- 
livery is completed, tickets show the 
exact amount loaded. 

In addition to providing positive 
proof of actual fuel dispensed, car- 
these tickets 


for inventory control or to 


bons of can be used 
verify 


tax payments. 


New Masonry Drill 


Dust packing causing stalling is said 
to be overcome by the design of a new 
drill Holub 

Inc., Sycamore, Ill. The 


drill can be used for continuous drill- 


masonry introduced hy 


Industries, 


ing of concrete, stone, brick, etc., as 
well as copper, brass and other soft 
materials, 

A combination of oval flutes, nar- 
row lands and fast spiral carries the 
dust out of the hole as fast as it forms. 


Less pressure is therefore required 
and drill can continue to desired depth 


without stopping to clean the hole. 


The drill can be used with any tool. 


Stabilized No-Swing Crane 


\ stabilized crane, eliminating usual 
swinging of a load being hoisted or 
transported from one area to another, 
has been developed by the Cleveland 
Tramrail Div. of The Cleveland Crane 
& Engineering Co., Wickliffe, Ohio. 
Elimination of load swing is of help 
in speeding tank dipping and various 
assembly operations, and for support- 
ing x-ray equipment used for making 
studies of long objects. It also makes 
possible delivery of hot metal in a 
foundry direct from cupola to mold- 
ing area. 

The crane has a simple arrangement 
of hoisting ropes which form a tri- 
angular suspension to permit a load 
to be raised or lowered a consider- 
able distance and still remain rigid. 


New Truck Weighing System 


Weber Instrument Co., Div. of Link 
Engineering Co., 13841 Elmira Ave.. 
Detroit 27, Mich., has introduced a 
system of supporting truck, truck- 
trailer and bus bodies on air cushions 
designed as a means of weighing a 
load and providing a more stable ride. 
The 


gardless of unbalanced load, and at 


vehicle is maintained level re- 
constant height loaded or unloaded. 


Increased air pressure automatically 
compensates for undue depression of 
an air cushion, keeping vehicle on an 
even keel. 

\ gauge provides accurate weight 
readings. The driver will know when 
he has reached his load limit before 
leaving the dock. He will also know 
the correct weight of an item as soon 
as loaded on, for determining shipping 
charges. Unintentional loading is thus 
said to be prevented. The system oper- 
ates off the air brake line and requires 
only 20- to 50-lb pressure to support 
as high as 9000-lb weight on one air 


cushion. 
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8000°F Arc-Torch Cuts Stone 


A new, patented process for cutting 
and piercing stone, concrete and re- 
fractory materials, trade named “Dyn- 
Arc” has been introduced by Eutectic 
Welding Alloys Corp., 172 St. and 
Northern Blvd., Flushing, N. Y. 

The DynaTrode arc rod creates its 
own arc, requiring no ground, and 
does not have to be struck upon metal. 
Operator has complete control and he 
determines where the are will start. 
The are will operate in mid-air and 
resembles a flame in appearance, with 
reach of 5- to 8-in. 

Technically, the DynaTrode is a 
self-energizing arc rod. The heavy 
coating is reduced more slowly than 
the core. This forms a crucible or tube 
of coating through which the energy 
is concentrated to a fine tip and its 
character changed by the disintegrat- 
ing coating. Thermal ionization of the 
coating by the arc stream combined 
with the concentration produces the 
conditions necessary to pierce and melt 
the refractory material, 

Wherever a DC welding machine is 
available of 400 amp or more capacity, 
the process may be used. Should metal 
require cutting or piercing, the metal 
cutting electrode, CutTrode may be 
exchanged for a DynaTrode and the 
whole operation carried out with a 


Standard Metal Cutting Saw 

Peerless Machine Co.. 
tion Ave., Racine, Wise.. 
10- by 10-in 


cutting saw to replace its 9- by 9%-in 


1600 June- 
innounces a 
standard model metal 
standard. The saw is an overarm type 
with an open frame to permit loading 


‘| he 


has replaceable bearing shoes so that 


from front or side. frame also 


a user can replace the bearings in- 


stead of the entire saw frame. 


PROTECTION 


FOR YOUR 
ENGINE 


Gauge for Groove Diameters 


Rimat Tool Co., 21 W. Dayton St. 
Cal., 
new line of gauges made small enough 
to enter a .310-in bore and measure 
groove diam for “O” ring AN6227-6 
NAS-50-31. 
Measurement of thread reliefs, bypass 


Pasadena 2, has introduced a 


and snap ring groove 
reliefs in hydraulic mechanisms, and 
small bores are among various other 


uses, 


¥. , . . 
: ou'll never be faced with engine 
standard welding machine. It should " 6 


prove handy around a plant where damage caused by oil pressure 

welder changes, etc., are necessary. failure or overheated cooling 
; water IF you equip your engines 

with PENN Safety Controls. 


Frequency Correcting Device At the first hint of lube oil pressure failure or overheated cool- 





A new instrument for detecting and 


. 


ing water, the PENN Control snaps into action. It will sound an 
recording frequency errors in the AC 


alarm, flash a warning light, or stop engine operation .. . which- 


output of power plants is being pro- 
duced by the Industrial Div. of Min- 
neapolis-Honeywell Regulator Co., 
Wayne & Windrim Aves., Philadelphia 


44, Pa. The device, an electronic time 


ever you choose. Then, you can investigate and correct the minor 
trouble before serious damage occurs. Thus costly engine repairs 
and loss of production time are avoided. 

' Learn more about this /ow-cost protection for new and old 
engines. Write Penn Controls, Inc., Goshen, Indiana. Export Divi- 
sion: 13 E. 40th Street, New York 16, N. Y., U.S.A. In Canada: 


Penn Controls Limited, Toronto 14, Ontario. 


’ + r OF 
pendently. When the recorder is again i L = 2: Beste as fl = 


AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, GAS APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 


deviation detector-recorder, indicates 
needed adjustments of frequency out- 
put, and thus assures the correct op- 
eration of electric clocks and other 
timing devices on the line. 

The unit is designed so that if maini- 
tenance is needed on the recorder, the 
detector continues to operate inde- 
attached, it will indicate any error, 
10 sec, 


curred while it was shut down. 


correct to within which oc- 
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Td 
is a Fuel Oil Watch Dog 


eet} 


PROTECTED BY NUGENT pilot fuel oil filtering, the Fairbanks- 
Morse 1600 H.P. dual-fuel engine illustrated is establishing a “record” 
for dependable, economical service at the Wells, Minnesota Power 
Plant. Formerly a straight diesel, this opposed-piston engine was 
converted to duel-fuel operation in 1951 and in the next eleven 
months $19,000 was shaved off the fuel bill. This unit is one of 
the first Fairbanks-Morse opposed-piston engines ever to be con- 
verted to duel fuel operation. 

By keeping the vital pilot fuel oil free from dangerous foreign 
material, the Nugent #+1R Duplex fuel oil filter is a direct aid in 
the efficient operation of this engine. By actual test on other engines, 
Nugent filters remove particules as small as a few microns that 
other wise might block the fuel injector or accelerate wear and tear 
on the engine. 


BY, 


Wherever engines must give long, depend- 
able service, Nugent filtering provides the 
type of protection that is essential. That’s 
why Nugent filters are factory installed on 
so many leading diesel engines. 

Offering more effective filtering at lower 
cost, Nugent filters are available in a com- 
plete range of sizes and types to meet every 
need. They utilize inexpensive bag type cart- 
ridges having 20 times the filtering area of 
other filters of comparable size. And remem- 
ber, Nugent filtering means 99.8% clean oil. 


FG MESVO 
Nugent gi" Duplex Fuel 
il Filter 
Write for descriptive bulletin. 


Send an outline of your filtering requirements for specific 
recommendations. 


Wm. W. 


417 N. Hermitage Ave. 


& Co., Inc. 


CHICAGO 22, ILLINOIS 





All-Purpose Shaft Seal 


A new all-purpose mechanical seal 
has been announced by the Crane 
Packing Co., 1800 Cuyler Ave., Chi- 
cago 13, Ill. Known as “John Crane” 
type 19, the seal is said to provide 
life-time performance in small pumps, 
hot water circulators, and many other 
rotary shaft applications. 

Special beveled cones made of Tet- 
lon are utilized as the flexible member. 
This adapts the seal for services in- 
volving water, oil, corrosives, or 
acids; temperatures from —100°F to 
+-450°F; vacuums and pressures to 


200 psi; and high shaft speeds. 


New Recirculating Valve 

A recirculating valve that may be 
used for any stream dividing applica- 
tion of gases, air, salt water, oil, and 
mild chemicals up to 125 psi is now 
in production by the Ardee Mfg. Co., 
840 No. Seward St., Los Angeles 38, 
Cal. The design incorporates a com- 
bination of plug valve principles and 
O-ring scaling. 

Manufacturer claims that positive 
leakproof condition is obtained and 
that handle loads and internal wear 
are reduced to minimum by use of an 
externally adjustable spring seating 
control featuring multiple ball pres- 
sure contact against a hardened wear 
ring. It is available in cast aluminum, 
steel, or Navy bronze, with bronze 
and steel valves cadmium plated 
throughout. Flange connections may 
be had for either male or female 
thread adaptation. 


New Electrode Holder 


A new 400-amp insulated electrode 
holder, the Cooltong, has been an- 
nounced by the Lincoln Electric Co., 
22801 St. Clair Ave., Cleveland 17, 
Ohio. It is claimed that in one test 
made with the holder, it remained 
cool enough to weld with bare hands 
when using 400-amp current. 

The nose is a special construction 
of a copper core between four and 
six layers of laminated, glass impreg- 
nated plastic cloth. The jaws, covered 
by the insulating construction, are 
made of Mallory 3 metal, non-spatter 
type, and will handle electrodes from 


1g- to 5/16-in in size. The holder 
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handle, perforated with large holes 
for ventilation and to reduce heat from 
induced currents when welding AC, is 
unbreakable and easy to hold in any 
position. 


Repair of Truck Batteries 


Gould-National Batteries, Inc., 


N. J., has developed a 


simple mold for repairing industrial 


Trenton 7, 


truck batteries with which connectors 
can be spliced directly on the job. 
After inter-cell connectors have been 
sawed. battery elements removed for 
repair, and the repaired cell replaced 
in its rubber jar, the mold permits 
reconstruction of the sawed connector 
in its original form. 

The mold consists of a plate with 


two side blocks. one fixed and the 


other movable. Before it is placed 


under connector to be spliced, the 
two sawed ends of the connector are 
chamfered to provide puddling space. 
It is then supported from both sides 
by small wedges. The movable block 
contact with 
then 


to use the lead-burning electrode to 


is next brought into 


the connector. It is possible 
make the weld in the exact shape and 


form of the original connector. 


GM Introduces New Truck 


The Truck and Coach Div. of Gen- 
eral Motors Corp., Pontiac 11, Mich., 
has added model D660-47 to its diesel 
truck line in the heavy duty field. It 
features the 4-71 diesel engine furnish- 
ing power through the 5553A_ syncro- 
mesh transmission with over-drive and 
Eaton 19501 2-speed axle. 

The model is avaiiable in 141, 153 
and 165 wheelbases with CA dimen- 
sions of 60, 72 and 84 in—all for trac- 
tor service. A new radiator features a 
high-mounted filler neck for greater 


All Metal 
THERMOMETERS 


The heart of the modern, dial-type 
thermometer is the all-metal temper- 
ature element. Developed over 15 
years ago, the WESTON all-metal ele- 
ment has plenty of proof behind it. In 
fact, the dependable accuracy of this 
unit has made the readable WESTON 
thermometer favorite for laboratory 
use as well as for all industrial tem- 
perature needs. For extra dependa- 
bility, specify WESTON all-metal ther- 
mometers .. . available in the types, 
ranges and sizes indicated below. Lit- 
erature available. WESTON Electri- 
cal Instrument Corporation, 614 Fre- 
linghuysen Avenue, Newark 5, N. J. 











Scale As 
Length lew 
as 


Type 


As 
high 
es 


As 
short 
es 


Stem Length 


% 
Accuracy 
of Thermo. 
Range 





Heavy Duty 


Straight Form heed 


F 1000F 


2," 


48” 


1 





Heavy Duty 


Angle Form ~ leer 


+ 1000F 


2V," 


72” 





Standard 


Angle Form ~ leer 


+ 1000F 


21)" 


72” 





General 


Purpose ~l00F 


+ 1000F 


2,” 


6” 





Laboratory 3.40” —100F 














+ SOOF 





9” 





24” 
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INGERSOLL-RAND 
é2 STARTING MOTORS 


give you trouble-free 


Engine Starks / 


RELIABLE —Whatever the weather, I-R 

Air Starting Motors are built to give you 

ample power for fast, sure engine starting 
anywhere. 


LOW COST—No batteries, generators or 
electrical parts to buy or replace... and 
practically no maintenance expense. 

COMPACT— These lightweight I-R Air 
Starting Motors are small (as little as 13” 
long) but powerful. They are available for 
all popular gasoline and diesel engine sizes. 
EASILY INSTALLED— Mounting I-R Air 
Starting Motors is no problem to any 
mechanic. They’re designed for quick 
instailation and minimum maintenance. 


Ask your engine distributor to show you the 
I-R Air Starting Motor line. Or write for 
Bulletin 5094A. 


911-18A 


_ Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 





N.Y. Central Investigates .... 


(Continued from page 72) 
1952. Equipment for this installation was as follows: 

1. Speed recorders equipped with magnetically operated 
pencils driven by each power axle. 

2. Metal cabinets installed to enclose the two panel 
boards containing the relays and equipment. 

3. Specially adjusted through cable type relays installed 
in place of the old style relays for permanent operation. 


\ special vapor relay used as a series wheel slip re- 


5. A vapor type interlock assembly installed on each 
motor shunting contactor. 

6. A potential relay (known as OSR) designed to pick 
up im parallel shunt at main generator output of 950 v. 
Trouble was experienced with OSR relays picking up at 
voltages considerably lower than that for which the relay 
was set. A thorough investigation indicated that engine 
room vibration was causing this undesired action. A more 
reliable relay was installed to obtain the desired function. 

The purpose of the OSR potential relay is to prevent 
runaway in the event that both power wheels driven by 
one main generator slip simultaneously. Under this con- 
dition main generator output voltage rises rapidly and if 
power contractors are not in a parallel shunt position, 
transition to that position will take place. An_ interlock 
on the shunting contactor brings in the OSR relay across 
main generator at 950 v which corresponds to approxi- 
mately 105 mph wheel speed. The OSR picking up causes 
battery and shunt field contactors to drop out, unloading 
the power plant and preventing any higher speed opera- 
tion of the traction motors. 

The test of this high speed wheel slip arrangement is be- 
ing watched and analyzed carefully, but complete data on 
its performance is not yet available due to the relatively 


short time it has been in operation. 


Summary 


Generally speaking. a few statements concerning results 
of this extended investigation may be made—some of 
these points were included in a report in the latter part 
of 1951 and have been reaffirmed since. (1) Existing 
wheel slip relays furnished with the locomotives when 
purchased, do not afford complete protection against 
locomotive driving wheel slipping; (2) Speeds obtained 
during slippage often exceeded by as much as 50 per cent 

the limit recommended from a standpoint of stress on 
equipment; (3) spinning of diese! wheels occurs on trail- 
ing units as frequently as on lead units, if not more often; 
(4) Engineman is often unaware of slip because of ab- 
sence of wheel slip light indication: (5) Wheel slippage 
occurred on all parts of the railroad, weather influence 
on rail condition is a contributing factor; (6) It is be- 
lieved that considerable saving in damages to equipment 
and a reduction in road failures can be realized by pro- 
viding the engineman with reliable indication of wheel 
behavior under all conditions. 
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water reserve and wider safety mar- 


gin. A capillary-type temperature 
gauge is standard. A new engine warn- 
ing device sounds an alarm buzzer in 


time for the driver to head off damage. 


New Hard-Facing Alloy 

Metals. Littie 
N. J.. is manufacturing a new hard- 
facing alloy, CM-199, said to have 


high resistance to abrasion at high 


Coast Inc.. Ferry. 


temperatures and ability to withstand 
attack by molten copper. 
the 


over it- 


with arc 


The alloy. applied 


welding process, will weld 
self and more ferrous materials with- 
out “cracking, checking or parasity, 
permitting patching where previously 


full replacement had been necessary.” 


Industrial First Aid Unit 


General Scientific Equipment Co., 
2700 W. Huntington St., Philadelphia 
32, Pa., is making available a mag- 
netic eye sweep, a handy instrument 
for industrial first aid especially where 
workers are exposed to flying metal- 
lic fragments. 


One end of the instrument is fitted 
with a magnet, while the other has a 
flexible loop for removing cinders, 
dust, and other particles, Sterilization 
of the instrument is said not to di- 
minish the magnetic qualities nor af- 
fect the loop. A hard rubber carrying 


case is provided with each sweep. 


Fire-Retardant Laminate 

A flame-retardant laminated plastic 
with consistently low 60-cycle power 
the 
Elec- 


Designated 


factor has been announced by 
Chemical Div. of the General 
tric Co., Pittsfield, Mass. 
GE 11537 Textolite, the 


laminate has application 


paper base 
for switch- 
where 


gear, control equipment, etc., 
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STANDARDAIRE 
BLOWERS 


move more air 
with less wear— 
less maintenance 


and power costs 
THAN ANY OTHER BLOWER 
OF EQUAL WEIGHT, SIZE 


OR COMPARABLE DESIGN 


L 


CORPORATION 


O LEXINGTON AVENUE * NEW YORK 17, NEW YORK 





BURGESS-MANNING COMPANY 
“SOUND ENGINEERING” 


r 


hh 
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Vacuum Pump Exhaus 


Noise Reduction 


Steam & Gas Turbines 


Our extensive line of standard and 

special noise attenuating SNUBBERS and silencers 
permits us to recommend the most suitable 

units for your particular application. 


Consult Burgess-Manning Engineers, today. 


749-B East Park Avenue, LIBERTYVILLE, ILLINOIS 


- Dallas 
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fire hazards exist and the mechanical 
and insulating properties of laminates 
are needed. It will burn only at ele- 
vated temperatures and is _ self-extin- 
guishing in 1 min or less. 

The new grade has good cold flow 
characteristics, low moisture absorp- 
tion, and retains its electrical proper- 
ties at temperatures up to 125 C. All 
thicknesses can be machined as well 
as conventional laminates. Sheets up 
to ¥-in thick have good punching 
quality. It is available in sheets from 
.OLO- to 2.0-in thick. 


New Exide Batteries 

Twenty per cent more capacity in 
the same space is the advantage 
claimed for the new line of T-H Exide 
Ironclad batteries just announced by 
The Electric Storage Battery Co., Box 
6109, Philadelphia 1. Pa. The new 
battery now incorporates polyethylene 
non-oxidizing slotted plastic tubes to 
keep the active material in constant 
contact with grid spines and still per- 
mit free electrolyte penetration 
throughout the active material. An 
added feature is the polyethylene acid- 
proof tube-sealer fitted to the bottom 
of the positive plate to seal in the 
active material. Grids contain Sil- 
vium, contributing to longer battery 
life. 

Positive plates are larger and are 
balanced by  extra-heavy negative 
plates. Pormax separators, homogen- 
ized sealing compound, and seamless 
rubber jars contribute to performance. 
Steel trays are sprayed with plastic 
coating and new quarter-turn plastic 
facilitate easy 


vent plugs servicing 


with water. 


Slide Seal Coupling 
Aeroquip Corp., Jackson, Mich., has 
developed a new slide seal coupling 


which permits instant connection and 
disconnection of fluid-carrying lines 
by means of a simple push-pull action 
it was announced. Motion is similar 
to that used when inserting and re- 
moving a plug from an electrical out- 
let. 

The coupling consists of two 2- 
piece aluminum assemblies 
with rubber “O” rings. A spring ac- 
tuated lecking device holds each half 
in the coupled position to permit full 


die-cast 
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flow of fluids. Pressing the lock lever 
separates the halves and starts the 


disconnecting action which is com- 


pleted by a light pull. When fully dis- 
connected, each half forms a perfect 
seal. Reconnection may be accom- 
plished without actuating the lock 
lever. ' 


Sealing of Porous Costing ROTARY PUMPS 


\ system of sealing porous castings 
has been developed by American Me- 
taseal Mfg. Corp., 30 E. 60 St., New 
York 22, N. Y. Heart of the system is 
a self-contained unit comprising auto- 
claves, high-vacuum pump, thermo- 
statically controlled wash tanks. a me- 
chanical surging unit, and a power- 
operated hoist. One hundred per cent 
filling of micropores is claimed. 


The machine, designed for one-man MODELS FOR AN 


operation, is built around a center 
unit containing the activating cylin- EXCEPTIONALLY WIDE 


ont . SERIES F 
ders. This hub unit mechanizes all 





SERIES TYPICAL USES PRESSURES 





All Petroleum Handling 
3600 eo to 60 P.S.1. | 40-300 G.P.M. 


General Transfer 





Pressure Lubrication 


- it ee to 300 P.S.1. | 1-300 G.P.M. 


Lube Oil Transfer 


Pressure Lubrication 
Hydraulic Service 


industrial Ol! Burner to 150 P.S.1. %-50 G.P.M. 
Fuel Supply 








Hydraulic Power 
functions from basket loading through rest Equipment to 1000 P.S.1.| 5-75 G.P.M. 


Pressure Lubrication 
the vacuum pressure cycle and the High Pressure Coolant 

















cleaning surge. Built on its own plat- 


form it can be placed anywhere and 


comes equipped with valves, gauges | ms NEW! LATEST EDITION OF THIS” 
and piping. | or @ BOOKLET NOW READY FOR 

The sealant is a resin in monomer 4 ca ot Sou) SEND FOR YOUR FREE COPY 
form, polymerizing after heating, and ~ . 
is removed from surfaces by emulsi- A valuable guide covering important fundamentals 


fication after the immersion cycle. It of estimating requirements of the average pumping 
is claimed stable with all alloys  in- job. It includes tables, charts, sample problems, and 


cluding copper-base materials, is said | other pertinent data. SEND COUPON BELOW. 


to be resistant to a wide range of 
chemicals, and can be applied to any preliea*atPegai er aga ens Rage egalitarian en irene aia! 
product that requires s¢aling against Geo. D. Roper Corporation, 164 Blackhawk Park Ave., Rockford, Ill. 


liquids and gases as well as protec- Please Send Booklet— How to Solve Pumping Problems” 


tion against corrosive agents. 
NAME 


New Power Control Unit 
The Baker Mfg. Co., Springfield, 


Ill.. announces the PCU-75, a new 


ADDRESS 


city 
power control unit which combines a 
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multiple dise clutch with a simplified 
brake design. The clutch can be en- 
gaged or disengaged with a 5-in lever 
travel. The brake features 


single point adjustment with tension 


system 


changes from one adjusting bolt. 
Horizontal swing-action hand levers 
may be adjusted for length, angular 
position and height. Sheave frames 
are mounted on roller bearings for 
even cable winding, and sheaves are 
on hardened pins with roller bear- 
ings. Clutches are covered. Line speeds 
reach 


710 fpm with full drum at 


1700 rpm; capacity is 225 ft of 14-in 
diam cable. 

The PCU-75 is designed for use on 
HD-15 HD-20 


tractors and others of similar capacity. 


and Allis-Chalmers 


Spacer Type Gear Coupling 
A new spacer type gear coupling 
which can be disconnected in a short 


time without wrenches or special tools, 
is announced by the Sier-Bath Gear 
& Pump Co., Inc. 9252 Hudson Blvd., 
North Bergen, N. J. 


The new coupling consists of flex- 





LANOVA | 
COMBUSTION SYSTEM 


sa 


Many leading makes of diesels have in- 
corporated the Lanova Combustion cham- 
ber design. You'll always recognize them 
by looking for the characteristic Lanova 
energy cell design. 


The Lanova Com- 

bustion System provides a 

scientifically engineered combus- 

tion chamber designed to insure better, 

more efficient utilization of fuel in the 
development of useful power. It — 


ISOLATES LIFE-SHORTENING PRESSURE BLOWS 


by absorbing peak combustion pressures in 
the heavy-walled Lanova energy cell where 
they can’t slam down on rings, pistons, pins 
and bearings. 


TIMES AND CONTROLS WORKING PRESSURES 


through specially designed orifices to insure 
the maximum ‘‘push"’ at a favorable crank 
angle and throughout the full degree of the 
power stroke. 


KEEPS VALVES FREE AND CLEAN . ‘ 


by maintaining high combustion efficiencies 
and eliminating the likelihood of dirty ex- 
haust and carbon impairing effective valve 
sealing 


PROVIDES EXTRA FUEL ECONOMY 


by thoroughly mixing fuel with the air 
needed for full combustion — thus getting 
more power from every drop of fuel used. 


MINIMIZES PISTON AND RING TROUBLES 


by directing the blast of hot gases from the 
energy cell away from the piston, insuring 
cooler pistons, better lubrication and less 
ring trouble. 


Write for the 
Lanova Handbock 


It has full details on why 
combustion is 2.0 important 
in effcient Diesel opera- 
tion and how the Lanova 
Combustion System insures 
better combustion, 


LANOVA CORPORATION 
38-18 30th Street, Long Island City 1, N.Y. 


One of America’s foremost names in diesel research and development 


ible hubs on both driver and driven 
shafts. Center unit, or spacer, has 
teeth at either end cut so that they 
mate with each sleeve in a spline fit. 
Connections have no angular or off- 
set flexibility, but allow for end-float. 
The two sleeves connect the driver and 
driven units through the spacer. 


Micro-Moly — New Lubricant 


A series of lubricants, consisting 
of molybdenum disulfide in a variety 
of carriers, is being marketed by 
Hill Dale Industries, Inc., 1365 W. 
Farms Rd., New York 59, N. Y. The 
value of molybdenum disulfide as a 
solid-film lubricant is currently gain- 
ing much attention. 

The company stresses two proper- 
ties claimed for their product which 
they believe to be of extreme impor- 
tance. They guarantee purity to be not 
less than 99.3 per cent. The impor- 
tance of this lies in the fact that the 
impurities not removed during the re- 
fining process consist of iron oxides 
and silica materials. both of which 
are very abrasive. 

The second point concerns particle 
size. They claim 95 per cent of the 
particles to be one micron in size and 
the other 5 per cent, less than three 
microns. This is held important as 
it permits the particles to pass through 
the average filter. 

Other qualities of the molybdenum 
disulfide material are: excellent chem- 
stability 


high film strength; low co- 


ical and thermal 
T50°F): 


efficient 


{up to 


of friction at extreme pres- 


sures; tenacious adherence: and non- 
magnetic as well as dielectric proper- 


ties. 


New Rotary Broach 

Shearcut Tool Co., 7045 Darby Ave., 
Reseda, Cal. 
proved version of its rotary broach 


has introduced an im- 
to produce perfect holes. Holes may 
now be finished to an accuracy of + 
or —.0001, and the final surface finish 
produced will generally be from 10 to 
40 R.MLS. 

The tool removes metal by a shear- 
cutting action which forces the chip 
the tool, 


eliminating any chance of the chip 


being removed ahead of 


scarring the hole being finished. The 


tool is made with high spiral or heli- 


April, 1953 





cal cutting flutes, sharpened on the 
ends. When pressure is applied it pro- 
duces chips which resemble steel wool 
in appearance and texture. It may be 
used to finish holes which have pre- 
viously had keyways or splines formed 
in them. : 


TOCCO Cylinder Bore Hardening 


A new development in the field of 
TOCCO induction hardening is an- 
nounced by the Ohio Crankshaft Co., 
3800 Harvard Ave., Cleveland 5, Ohio. 


It makes possible the induction-hard- | 


ening of cylinder bores of conven- 
tional, cylinder-iron castings. 

Blocks are reportedly easy to ma- 
chine although the surface of the cyl- 
inder bores are very hard to a depth 
of 1/16 in. This depth of hardness 
permits several re-honings with no loss 
of hardness in the bore. 

The company feels that this is an 
economical solution to the problem of 
obtaining long bore life without re- 
sort to various hard alloy irons that 
are frequently difficult and expensive 
machine. In some cases, 


to cast and 


it will obviate the necessity for cyl- 
inder liners that have been adopted 
as a solution to this problem. 

It is that the cost of 


hardening the would be 


estimated 
bores less 
than half the extra cost of alloy-iron 
cylinder blocks. It would also be less 
expensive than liners and would re- 
duc e the space required for such in- 


stallations. 
New Cemented Carbide Alloy 


700 Lloyd Ave.. 


is reported to have de- 


Kennametal. Inc.. 
Latrobe, Pa.. 
veloped a trade-named 


new alloy 


“Kentanium”™, which is composed pre- 
ponderantly of titanium carbide with 
small percentages of tantalum and co- 
lumbian carbides. using nickel as a 
binder. 

producers, the 
1600°F- 
1800°F, far better than tungsten car- 


According to the 


alloy resists oxidation at 
bide materials, and its density is only 
about 4 to 1/3 as great. Its hardness 
is very high (Rockwell A 83/93) 
is retained to considerable extent at 


and 


elevated temperatures, the same being 
true of its compressive strength. Its 


elastic modulus is about twice thet 


of steel. 


Non-Glare Shields 


Flexible non-glare shields are being 
produced by Filterzone Auto-Vision 
Co., 641 Lexington Ave., Brooklyn 21, 
N. Y. They are simple to mount, stick 
to glass on contact, and can be re- 
moved at will. 

The flexible 


Vinyl plastic that won't crack and is 


shields are made of 


washable. They have found use on 


locomotives as well as other applica- 
tions. avail- 


A variety of colors is 


able. 


New Strippable Coating 


Development of a protective, strip- 
pable coating has been announced by 
Eagle Chemical Co., Joliet, Il. Called 
“spray-strip’, the product is capable 
of cold application by spray, brush 
or dip method and may be applied to 
either metallic or wood surfaces. Fast- 
drying qualities are claimed—it is 
said the product will set in 20 min 
also 


after application and it is 


claimed impervious to greases, oils 


and lacquers. 


BEYOND COMPARE 


THE FINEST GENERATING AND 
STARTING EQUIPMENT MADE! 


MM {1a -E 
eville 


L-M CRANKING MOTORS 


High torque, fast cranking speed guar- 
antee quick starts even with cold, stiff 
engine. For 12 volt and 12-24 volt series- 
parallel systems. Also higher voltages. 


Now producing cranking motors, gener- 
ating systems, pump motors and special 


equipment for military engines. 


i-N ALTERNATORS 
For short runs, long idling, heavy 
current needs, nothing eguals the 
t-N AC-DC Alternator System. 25 
to 35 amps idling! To 80 amps 
for 6 volt systems; to 175 amps 
for 12 volt. Also higher voltages. 


For all the facts, write THE LEECE-NEVILLE COMPANY, Cleveland 14, Ohio 
Distributors in principal cities...Service Stations everywhere 





YOU CAN 
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Piston Resizing Machine 

Latest product of Wilkening Mfg. 
Co., Philadelphia 42, Pa., is the Ped- 
rick Kam-Kurl, a precision machine 
for expanding piston cam diam and 
producing a notched or knurled sur- 
face on the thrust faces of the piston 
skirt. It accomplishes this by swaging 
between two roller knurls, one on the 
outside of the piston and the other 
acting as a roller anvil on the inside 
of the piston. 

Surface of 


to keep piston from slipping during 


roller anvil is serrated 
operation. Amount of knurling is con- 
trolled by air pressure. A heavy-duty 
chuck holds pistons from 2- to 6-ir 
diam. According to the company, worn 
and collapsed pistons may be expanded 
permanently to original size or beyond. 
at either end of the skirt or evenly 
along its full length. Also, oil reser- 
voirs, created on the thrust faces of 
piston skirt by the process, trap and 
hold oil which lubricates instantly dur- 
ing cold starts and idling. Knurls are 
available in diagonal parallel lines or 


cross-hatch diamond 


New Literature 


Transmission Systems 

& Porter Co., 7250 Jack- 
sonville Rd., Hatboro, Pa.. is releasing 
T-50 


magnetic, electric, electronic and elec- 


Fischer 


catalog describing pneumatic, 


tronic-follower transmission systems 
for use in measurement and control 
of flow, pressure, liquid level, vis- 
cosity, and specific gravity. The cata- 
log is illustrated and contains per- 
formance characteristics and schema- 


tic diagrams of the various systems. 


Millivoltmeter Instruments 
Millivoltmeter type instruments—in- 

dicating, electronic control, and safety 

shut-off 


in catalog 1053 issued by Brown In- 


are described and illustrated 


struments Div. of the Minneapolis- 
Honeywell Regulator Co., Wayne and 
Windrim Aves., Philadelphia 44, Pa. 
Information on operating and appli- 
cations of on-off, 2-position, 3-posi- 
tion, and “pulse type” time-proportion- 
ing controllers is included, as well as 


data on primary measuring elements. 
dimensions, ordering information and 
scale selection tables. 


Oil & Gas Engine Power Costs 


The American Society of Mechani- 
cal Engineers, 29 W. 39th St.. New 
York 18, N. Y., has just published 
its “Report on Oil and Gas Engine 
Power Costs for 1951”, based upon 
latest available material. 

The 


from 123 oil, dual-fuel, and gas en- 


report includes information 
gine generating plants containing 470 
engines, totaling 500,370.5 rated bhp, 
total net output of which amounted 
to 808,231,227 kwhr. Tabular listings 
give information on production costs, 
comparative costs from 1929 on, and 
engine details and operating informa- 
tion. Production cost as relating to 
plants, consists of fuel cost, lubrica- 
tion cost, cost of attendance and super- 
intendence, cost of supplies and mis- 
cellaneous, cost of engine and all other 
plant repairs. 

The report sells for $2.50 per copy 
with bulk discounts available. 


In the Field of Diesel Power 


THERE IS NO SUBSTITUTE 
FOR EXPERIENCE 


you can be sure of a first class engineered application from 


STEWART & STEVENSON SERVICES, Inc. 


Main Office and Piant: 4516 Harrisburg Blyd., Houston 11, Texas. Phone 





WOodcrest 9691. 


Branches: Corpus Christi, Dallas, Lubbock, Wichita Falls, McAllen (San 


Juan), Odessa. 


The Nation's Largest Distributor of GM Diesel Engines 
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Nordberg Duafuel Engines 

Publication of a 3-color, 16-page 
bulletin (No. 202) on the design, 
construction, operation and applica- 
tion of its 2-cycle Duafuel engines is 
announced by Nordberg Mfg. Co.., 
Milwaukee 1, Wis. 

The built 
with either high or low pressure fuel 


engines described are 
injection systems to meet specific op- 
They are built 
in 29-in, 211%-in, and 1714-in eylinder 


erating conditions. 
bore sizes and are designed to burn 
gas plus pilot oil, fuel oil only, or 
intermediate 


fuel. 


— 
Design features are discussed, in- 


proportions of either 


cluding descriptive data on the pilot 
oil injection system. hydraulically ac- 
tuated gas valves, forced feed lubri- 
cation, and positive action safety de- 
vices. Typical engine installation views 
are given and sectional views and as- 
sembly pictures illustrate the perti- 
nent features. In addition, a schema- 
tic diagram shows the starting air, 
fuel oil and gas systems. 


Instrument Gauges Bulleiin 

(No. 98214) 
has been released by Taylor Instru- 
m., 
1, N. Y. It describes their 


latest development in 6-in dial indi- 


A 24-page bulletin 
ments Companies, 95 Ames 
Rochester 


cators for temperature, pressure and 
load applications. Illustrations and in- 
formation on features, dials and scales 
available, together with reference ma- 
terial on different types of actuation 
are given. 

For instruments, a 
variety of sensitive elements or bulbs 


temperature 


are explained with recommended ap- 
plications for each. Mounted dimen- 
sions for the different types of in- 
struments are also included to give a 


clear picture to the prospective user. 
Air Control Valves 
\ 12-page, illustrated booklet ex- 


the of air 
power and describing three funda- 


plaining characteristics 
mental types of air control valves has 
heen released by the Ross Operating 
Valve Co., 120 E. Golden Gate Ave., 
Detroit 3, Mich. 

Colored drawings 
show how air flows through the valves 


diagrammatic 


to the operated cylinders. Advantages 


of each type, an planation of how 
they work, and list of 


standard models are included. 


Operator’s Handbook 


Caterpillar Tractor Co., Peoria 8, 


Ill., has issued another cartoon-type 


handbook giving operating 
tions for its cable and hydraulic shov- 
between 


els. Differences 


explained and 
given for excavaling 


and backfilling 


operations. 


P | 
f “ 
< s 
eX 
ee) 


. 7" 


cyeil.. 
*¥ 


jim 
<r 


I 


| <n, 


‘ ' STARTING AIR 
-~ 
ae), 


available 


instruc- 


the two are 


demonstrations are 


Nickel Cadmium Batteries 

A 4-page bulletin describing the en- 
gine starting characteristics of nickel 
cadmium batteries has been issued by 
the Nickel Cadmium Battery 
100 Park Ave., New York 
the 


resistance and self-discharge qualities” 


Corp., 
iz, 2 ae 
Principles behind “low-internal- 
of the batteries are discussed and a 
comprehensive list of specifications to 
be used in determining battery needs 


of all 


given. 


diesel industrial engines is 


CMH FLEXIBLE METAL HOSE 


Absorbs Engine Motion 
Protects Rigid Piping 


OD reesn waver ourcer mM ED CET CLC ei LCE ay 


RAW WATER INLET 


p 


Vital piping connected to the Nordberg marine 


diesel shown above, is protected with CMH Flexible 


Metal Hose. The stresses of vibration, expansion 


and contraction, and misalignment are effectively 


absorbed by these flexible connections. In existing 


installations or new ones, it will pay you to eliminate 


these common causes of piping failure with CMH 
Flexible Metal Hose. Write for Bulletin 124, 


CHICAGO METAL HOSE Division 


Flexon identifies © 
CMH products that 
have served industry 
for over 50 years 


= / 
Flexonics = 20’ 
1363 S$. Third Avenve * Mayweed, Illinois 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


a 2 eee 


in Coneda: Flexonics Corporation of Conade, itd., Brampton, Ontarie 
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Microcast Movie 

Austenal Laboratories, Inc., 5932 
So. Wentworth Ave., Chicago 21. IIb. 
has issued a folder giving information 
on its new 16-mm color motion pic- 
ture entitled: ““Microcast. A Story of 
Industrial Progress.” The film ex- 
plains the development and uses of the 
microcast process of precision invest- 


ment casting. 


Cylinder Liner Deterioration 

The International Nickel Co.. Inc., 
67 Wall St.. New York 5, N. Y.. has 
released an 8-page illustrated report 
entitled “Water Side Deterioration of 
Diesel Engine Cylinder Liners.” The 
paper deals with problems in water 
cooling of diesel engines, especially 


a “dynamic” pitting encountered in 


AS 4 TH E various services: railroad, highway 

trucks, tractors, marine and = cross- 

A E R © ] | Ki country gas line compressor stations. 

Important factors involved are: dis- 

MAN 8 similar metals. design, concentration 

‘ cells at juncture of liners with engine 

About Practical block, variable velocities and temper- 

- WF ; ; atures, composition of liner and cool- 

Heat Exchange ing water and occasional rapid local- 

ms ized pitting, apparently of dynamic 

origin. Ordinary corrosion, it is said, 

can be controlled in the closed water 

There is a competent Aerofin cooling system by using chromate or 

heat-transfer engineer near you other water-soluble inhibitors in soft 
—qualified by intensive train- water low in organic matter. 

ing and long experience to find The “dynamic” pitting referred to 

the right answer to your own is less common but is revealed to be 

particular heat-exchange prob- often much more rapid than any 

lem -and backed by the research electrochemical pitting of cast iron. 

and production facilities of the This type of pitting is illustrated and 

pioneers in light-weight ex- described in detail. Reasons are given 

tended surface. for failure of protective measures to 


Ask the Aerofin Man. stand up in service and certain steps 
are outlined that are expected to pro- 





vide effective remedies. 


Resistance Welding Catalog 
\ 24-page catalog on resistance 
welding has been released by Ampco 
Metal, Inc., 1745 So. 38th St.. Mil- 
Aerofin units do the job waukee 46, Wis. Full information on 
Better, Faster, Cheaper the company’s line is given including 
the newly designed tips and holders 
which have recently been added. Ref- 
erence tables and comparative charts 
PAT ATO aN METTLE LATE &°i2% physical properties, applica 
tions, and R.W.M.A. — specification 
data are also included. 


Aerofin is sold only by manufacturers of nationally 
advertised fan system apparatus. List on request. (Centinued on page 118) 
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Two Years with Bunker "C" Fuel 


(Concluded trom page 60) 


Another pump takes fuel from the make-up tank to 
replenish what the engines burn from the circulating loop. 
Excess fuel from this pump is bypassed back to the make- 
up tank through a relief valve set at 20 psi. Thus the in- 
take of the circulating pump and low pressure header 
are maintained at 20 psi. The pressure in the high pres- 
sure header, after the drop through the filters, is main- 
tained 20 psi higher by the action of the relief valve in 
the circulating loop. 

A problem encountered witk this system concerned 
the equable division of flow to the different engines. 
This same problem was encountered earlier in balancing 
flow among the centrifuges. When these were first in- 
stalled, gate valves were installed to divide the flow 
from the steam heat exchanger ahead of the centrifuges. 
Difficulty was encountered at once. No matter how care- 
fully the valves were set, the operator was forced to reset 
them in a few minutes to re-balance the flow. Special me- 
tering valves of the tapered plug type were tried with no 
improvement. 

This problem was solved by holding a constant pressure 
on the centrifuge inlet by means of a pressure-regulating 
valve. These were arranged with wing nuts so that the 
operator could adjust the pressure and consequently the 
flow. 

The principle of control by holding constant pressur. 
against an orifice was used in the return part of the engine 
loop. The regulating valves permit adjustment of the 
effective orifice so as to obtain enough ilow to keep the 
fuel hot and circulating, as well as keeping a constant 
pressure on the inlet of the high pressure fuel injection 
pump. 

This continuous circulation system has been in opera- 
tion for nearly a year and has given no trouble. There is 
so little fuel in the circulating loop that at light plant 
loads it is consumed in about an hour. At full plant 
load it takes only a few minutes. 


Light Oil Percentages 


Question naturally comes up as to how much light fuel 
is actually admitted by the check valve. For four consecu- 
tive months, it averaged less than 8 per cent of the total 
fuel burned. This figure includes fuel used in the steam 
boiler, fuel for starting and stopping, and what little is 
used for cleaning. 

When extensive rearrangements were made in the heavy 
fuel system, the percentage of light oil used jumped to 20.3 
per cent. A graph is kept of the percentage used and 
prominently displayed. Thus, any rise not due to planned 
outage of the heavy fuel system, or to running an engine 
on light fuel after overhaul is evident. Not only can 
this be used to check correct starting or stopping opera- 
tions but is is also a check that the heavy fuel system 
is functioning correctly. 
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LUBE and 
FUEL OIL 
PURIFICATION 


Get Rid of Dirty Oil... 
Get Lower Operating Costs, 
Longer Equipment Life 


HILCO oil purification means complete oil puri- 
fication! With a HILCO you get removal of 
sludge, acids, carbon, water and fuel dilution 
economically and efficiently. HILCO operation 
is continuous, all-electric and automatic. 


Clean oil at all time reduces down time, in- 
creases production and HiLCO units pay for 
themselves in savings. 


HiLCO offers a wide range of oil purification 
units . . . one to meet your needs. Write us 
about your equipment . . . and get recommend- 
ations at no obligation. 


e THERE'S A HILCO For Every LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 





HILCO has 25 years ex- 
perience in oil purifica- 
tion. Let this experience 
work for you. 





A complete range of 
sizes and systems for 
oil purification. 


rp FREE vireRATURE 
— ‘ "NO OBLIGATION ON YOUR PART 


THE HILLIARD 


Corporation’ 
120 WEST FOURTH STREET 
ELMIRA, N. Y. 


In Canada: 
Upton-Bradeen-James, Ltd. 


390 Bay 8t., Toronto 
3464 Park Ave., Montreal 
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Brochure on Gas Meters 


A 16-page booklet on meters for 
measuring gases of any type, and in 
quantities from 4000 to 1,000,000 cu 
ft, has been published by Roots-Con- 
nersville Blower Div. of Dresser h- 
dustries. Inc., Connersville, Ind. 

In addition to detailed descriptions 
and illustrations of meters of various 
types, the booklet contains a selection 
table to determine the meter required 


for 


variable 


any load, whether at standard or 


conditions of temperature 


and pressure. 


Railroad Telephone Network 


Application of a railroad-owned, 
long-distance telephone network in the 
administration and operation of the 
Louisville & Nashville Railroad is pre- 
sented in an illustrated 12-page case 
history published by Automatic Elee- 
tric Sales Corp., 1033 W. Van Buren 
St., Chicago 7, IIL Specific use and 
economies are discussed in detail and 
general 


Spe ifications of telephone 


equipment are listed and illustrated. 


Mercury Flow Type Meter 


Simplex Valve and Meter Co., 68th 
and Upland Sts., Philadelphia 42, Pa., 
has prepared a 20-page bulletin de- 
H-meter, for the 
measurement of water, gas, air, sewage, 


scribing its type 
sludge and other industrial liquors. 
Facts on the unit’s operation, construc- 
tion, sizes and capacities, and speci- 
fications are listed. 


Recorder Controller Bulletin 


A 16-page illustrated bulletin just 
issued by The Foxboro Co., Foxboro, 


Mass.. 


case controller, an instrument to auto- 


describes its restyled circular 


matically control temperature, pres- 


sure, liquid level or other process 
variables. 

A section of installation diagrams 
and text is devoted to on-off and pro- 
portional control, explaining proper 
selection of controller action to match 
lemands of a process. Another sec- 
tion analyzes the four classes of meas- 
uring systems available for automatic 
control. 


temperature Measuring ele- 


ments are included. 


Penn RR Reviews Progress 


The Pennsylvania Co., 
Philadelphia 4, Pa.. has published 
a pictorial review of the progress in 
1952, 246 


locomotives were 


Railroad 


its development. During 
new diesel-electric 
placed in service, adding 333 units 
and over 500.000 hp to the road’s 
diesel power. At the close of the year 
1330. diesel-electric 


owned comprising | 


locomotives were 


( 
888 units with a 
combined hp of 2,588,570, making it 
the largest owner of diesel power. 
Photographs of new facilities, main- 
and 


tenance equipment, mechaniza- 


tion advances are included. 


Pressure Regulating Valves 
18511 Euclid 


announces a 


The Swarthout Co., 
Ave., Ohio, 
new 12-page bulletin on its line of 


Cleveland, 


pressure regulating valves and pressure 
master controls. 

Printed in two colors and punched 
to fit 3-ring binders, the catalog is 
illustrated 


ways 


with photographs, cuta- 


and section views. dimensional 


and specification data. 





Above illustrations show views of 
our Portable Crank Pin Machines at 
work in various size diesel engines. 
At left, a diesel engineer checks 
the accuracy of a refinished crank 
journal. 





CRANK PINS 
REFINISHED 


several of our Portable Machines are 
available for quick and economical 
restoration of damaged crank pins. 


Let us help you minimize down-time. 


Additional information 


furnished without obligation 


WASHINGTON IRON WORKS, INc. 
—— 6slablished 1876 —— 


SHERMAN, IEXAS 


-_ 


IN PLAGE 


For engines of practically any size, 
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NICKEL CADMIUM BATTERY 
FOR POSITIVE 
DIESEL LOCOMOTIVE 
STARTING | 
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, NIFE DIESEL STARTER BATTERIES 
In daily use by New York Central for PROVIDE YOU WITH THE FOLLOWING SALIENT FEATURES: 
the toughest starting job—switching 


service. e Proven extra-long life 

@ Steel construction throughout 

Because of their rugged mechanical and e Greater resistance to shocks and vibrations 
electrical characteristics, NIFE batteries e Extremely low internal resistance 

maintain high starting power throughout ¢ Superior starting ability 

their entire long lives. Many NIFE diesel @ Immune to excessive discharges and short circuits 


‘nab ai lieal . @ No sulphating or similar disintegrating processes 
starting batteries have been in continuous e Not sensitive to overcharging 
successful operation for 15 to 20 years. e Low operating and maintenance costs 


“LONGER LIFE WITH NIFE”’ NIFE BATTERIES ALSO USED FOR: 


e Car lighting Air conditioning Signaling  @ Electric trucks 
WIFE NIFE INCORPORATED * COPIAGUE + LONG ISLAND + NEW YORK 
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Industrial Lubricants Truck Maintenance Manual Telemetering Booklet 


\ new booklet entitled “How to Designed as an an aid to economi- The Bristol Co.. Waterbury 20, 
Simplify and Save with Pure Indus- cal salvage of truck and car equip. Conn., has published a new booklet 
trial Lubricants”, has been issued by ment is a new manual, “Truck and containing information on the use of 
The Pure Oil Co., 35 S. Wacker Dr., Car Fleet Maintenance and Repair its telemetering instruments for remote 
Chicago 1, Ill. The booklet sets up six Welding Manual”, offered by the Eu- — recording. indicating, and totalizing 
simple steps to streamline lubrication _ tectic Welding Alloys Corp., 40-40 of electric variables over long = dis- 
programs, and points out that for the 172nd St., Flushing. N. Y. tances, 
average plant a maximum of six lubri- Step-by-step photographs, plus dia- \ number of typical installations 
cants will do a satisfactory job. grams and charts in the 56-page book in use at generating stations, on tie 

illustrate money-saving ways to add lines, and on dispatching boards are 
Bolting for Pressure Piping service life to automotive vehicles. illustrated and described. 
- ; Contents include repair of all sta- 
Taylor Forge & Pipe Works, P.O. 


. tionary and operative parts grouped ili j 
Box 485, Chicago 90, Ill. is making ; AP Silicone Rubber Bulletin 


: oe : under these major headings: Salvag- 
available bulletin 524 on the subject 


“Modern Steel Bolting for Piping and 
Pressure Vessels.” This was originaily 


, ra : ‘ The pr erties and yrocessing of 
ing Truck and Automotive Castings: | er J ¥ 
nae 7 ; s me or ‘r as an insulating ma- 
Repairing Functional and Mechanical ww manner one 
> . terial for wire and cable are set forth 
; Parts; Saving Cracked and Damaged , 
presented as a paper before the Rody Past Sal oO ; in a new bulletin (No. CDS-13) issued 
. ; oa dOTY arts; alvaging rnaments. ‘ : 
Seventh Annual American Society of \ ri 1 Auxili Faui by the Chemical Div. of General Elee- 
, sre ccessories and Auxiliary Equipment. 
Mechanical Engineers’ Petroleum Di- my tric Co., Pittsfield. Mass 
5 


vision Conference in Kansas City. : , ; The bulletin is a reprint of a re- 
ASTM specifi- Stationary Diesel Engines cent article written by M. G. Noble 


cation are given, plus tables on the Burmeister & Wain, Ltd. of Copen- a GE silicone engineer. Included is 


Comments on each 


compilation of properties and bolting hagen, Denmark. has issued a booklet a description of processing. and prop- 
selection. Also included is a discus- describing its 4-stroke stationary en- erty data is illustrated with charts and 
sion on the behavior of bolted flanged  gines. Specifications, longitudinal and tables. A section on applications deals 
connections of the types used in pip- cross sections, are given and mechani- with the use of the material for ig- 


ing and pressure vessels. cal parts are described. nition cable. 


Diesel Power and Diesel Transportation 











Pakistan Railway Engineers Study At Cooper-Bessemer 


Two top-flight engineers of the Pak- 
istan railways are currently attend- 
ing a comprehensive diesel locomo- 
tive training and inspection program 
at the Cooper-Bessemer Corporation's 
plant in Grove City, Pennsylvania. 

Besides making studies of manu- 
facturing techniques and procedures, 
these men have the advantage of 
studying an actual full-scale cutaway 
of a 6-cyl supercharged engine, simi- 
lar to 10 which are being furnished 
to power GE locomotives for the Pak- 
istan Railway. Their training, under 
direction of Fletcher M. Devin, man- 
ager of C-B’s Railway Engine Div., 


ASLE Meeting Held 

The American Society of Lubrica- 
tion Engineers held its 1953 Annual 
Meeting and Exhibit in Boston, April 
13-15. Among papers presented were 
“Visual Analysis of Engine Sleeve 
Bearing Trouble” by E. C. Crank- 
shaw and W. A. Weinkamer of the 
Cleveland Graphite Bronze Co., and 
“Mechanisms of Sleeve Bearing Fail- 
ures” by P. B. Burgess of the Stan- 
dard Oil Co. (Ind.). 
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includes complete engineering back- 


ground on efficient’ operation and 


maintenance of locomotive engines 
which they will eventually supervise. 
diesel 


In addition to furnishing 


power for the 10 locomotives on 
this particular project, C-B already 
has its engines on numerous power 
shovels and draglines built by Bucy- 
rus-Erie and Marion Power Shovel 
currently in operation in Pakistan. 
During their stay, Mr. Warris and 
Mr. Ansari will devote further study 
to engineering developments at Cooper- 
Bessemer’s main plant at Mount Ver- 
non, Ohio. 


Air Force Cans Engines 

Cans made of 11- or 12-gauge low 
carbon, hot rolled steel plates are 
being used to ship airplanes overseas 
by the Air Force. The engine cans 
are air-tight, are in two sections, and 
flanged so that they can be bolted. 
Shock and vibration during shipping 
are eliminated. The cans are thorough- 
ly protected so that dropping, rolling, 
or water immersion will not affect 
them. 


NPC Investigation Reveals 
Synthetic Fuel Uneconomical 

The National Petroleum Council re- 
cently completed a $500,000 study at 
the request of the Secretary of In- 
that 
Bureau of Mines proposals for the 


terior, in which it concluded 
manufacture of synthetic fuel from 
coal and oil shale are “definitely un- 
economical under present conditions” 
and that “the need for a synthetic 
liquid fuel industry in this country 
is still in the distant future.” 

that 
arises for synthetic fuel, entirely new 


It pointed out when need 


techniques, now unknown, 


The 


that there is 


may be 
also dis- 
likelihood 


of further reducing the cost of manu- 


available. committee 


closed some 


facturing liquid synthetic fuels by 


continued research in oil shale and 
Fischer-Tropsch processing of coal. 
“Coal 


hand, requires drastic improvements 


hydrogenation on the other 
in existing methods to permit eco- 
nomic operation.” 

The of Mines’ 


synthetic fuels is 


Bureau work on 
con- 
meth- 


ods: hydrogenation of coal, recovery 


principally 


cerned with three well-known 
and refining of oil from oil shale, 
and gasification of coal and conver- 
sion of the gas to liquid fuel by a 


Fischer-Tropsch process. 


Santa Fe Pushes Dieselization 

F. G. Gurley, president and chair- 
man of the executive 
the Atchison, Topeka 
Fe Railway System, reported recently 


committee of 

and Santa 
that gross capital expenditures for 
new cars, diesel locomotives and ad- 
ditions and improvements to other 
facilities were $80,100,000 in 1952. 
Similar expenditures may approach 
that level this year if allocations of 
necessary materials are sufficient to 
avoid carrying part of the program 
over into 1954, he said. 

At the close of 1952, the railroad 
had 838 diesel locomotives, repre- 
senting a gross capital outlay of 
nearly $200 million, exclusive of the 


April, 1953 





investment in related servicing and has been one o!f the big reasons conventionally a drawing—are put 


repair units, according to its report. why automation thus far is limited on a tape in a language which is 


In December, diesels handled 77 per mainly to heavy production manufac- understood by the brain. Tooling up 


cent of freight gross ton-miles, 93 turers of relatively standardized items. consists primarily of changing tapes.” 


per cent of passenger car-miles, and This must be conquered with a new The use of instrument brains in 


95 per cent of yard switch locome- approach, a field of flexible automa- flexible automatic manufacture will 
tive-hours. tion developed for the military during not necessarily make conventional ma- 
on) 


The road plans that by the end the war. “Standard machine tools now chinery obsolete. The brain can be 


of 1953 there will remain for dieseli- in use can be adapted by attaching attached to them. Useful equipment 
zation only through freight service a brain, so that each will follow any now functioning efliciently will not 


between Kansas City, Kan., and Clo- sensible order that it gets. This means 


be tossed out either. 
vis. N. M., where the best steam en- we can make present equipment ov 1 The “brain block” 


techniques of in- 
gines are in service. Mr. Gurley in- into machines that can turn out a strumentation wherein precision con- 
dicated that certain other steam en- variety of products automatically trols of great variety can be assembled 
gines that could make an appreciable not just one thing . . . Order details from small accurate interchangeable 


contribution to transportation capacity 


in emergency conditions were being 
retained as stand-by power. 
Ped 

Army Tests RR Ambulance Car 

The U. S. Army is testing a new 
type of ambulance railroad car to be LEKE A 
used to transport wounded soldiers 
from port hospitals to hospitals near- DUCK TAKES 
est their homes. Independent opera- 
tion, a big feature of this new car. TO WATER 


is made possible by two GE diesel- 





electric undercar power plants. Rated 
at 30 kw each, the power plants 
generate electricity for cooking, re- 
frigeration, air-conditioning and heat- 
ing. These electric loads require ap- 
proximately 50 kw per car. 

\ 50-hp diesel engine is the prime ‘ 
. ++ Quincy Compressors 
take to any job that calls for 
DEPENDABLE compressed air 
supply. Modern, compact, rugged 
car. Each car has an automatic load Quincy Compressors are built in 
control system to start and stop the @ watlety of mountings; Sines 
from 1 to 90 c.f.m, 


mover of each unit, driving a 220-v 
AC, 60-cycle alternator which, in turn, 
generates the electric power for the 


power plants according to load level 
whether the car is operated as a There’s a Quincy for you! Let a 
single car or in a series of cars utiliz- Quincy specialist help you select the 
ing the permanent trainline connec- type wa — harap io og 


tions. Rubber mounting of the engine- seule. Gnd ante the 


alternator set reduces vibrations in Quincy line in 


complete line catalog 
that’s yours by writ- 
New Horizons in Automation ing Dept. J-30. 


the car. 


Julius Y. Kaplan, head of the Servo 
Section of the Arma Corp., a sub- 4 
sidiary of American Bosch Corp., in | YOU CAN DEPEND OWN uincy 
an address before the American Soci- COMPRESSORS 
ety of Tool Engineers, foresaw ai era 
in which most production and tool 


room machinery will have instrument QUINCY COMPRESSOR CO. 


brains and perhaps all of the difficult arctan teint 


labor of production will be done auto- Branch Offices: New York © Philadelphia © Detroit © Chicage 
matically $t. Lewis © Dallas © San Francisce 
oe Manufacturers of Air Compressors Exclusively 





Lack of flexibility, he pointed out, 
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‘on Job after job... 


YOU'LL FIND 








BOXOCKETS 


the handiest, safest, fastest 
wrenches you have ever used 


Put speed on the job... with Snap-on Boxockets 
-far stronger and many times safer than 
open end or adjustable wrenches! Offset 
heads provide ample clearance in tight places. 
Double hexagon openings completely en- 
circle the nut-—grip securely on all six 
corners—cannot slip—cannot spread—and 
require only half the turning space where 
movement is limited. Each Boxocket pro- 
vides two wrench sizes in each handle. 
Complete series covers full range of 
sizes, %”’ to 1%”. Other types — 
Midget, Dwarf, Heavy Duty and 
Sledge—,,’ to 4%"’. Write for In- 
dustrial Catalog and General Cata- 
log of 4,000 Snap-on tools for pro- 
duction and maintenance. 


XV-611-K OFFSET BOXOCKET SET—Con- 
sists of 11 wrenches, range %"' to 1'4"’, 
in handy kit bag. Provides 22 wrench 
sizes with six popular sizes duplicated, 


| 
Ey} 
of 


pHap-Cn 


SERVES INDUSTRY 
EVERYWHERE THROUGH 
THESE 42 FACTORY 
BRANCH WAREHOUSES 


Albany, N. Y., ALbany 4-2971 
Atlanta, Ga., LAmar 4031 
Baltimore, Md., HOpkins 4666 
Boston, Mass., STadium 2-2230 
Brooklyn, N. Y., SLocum 6-8707 
Buffalo, N. Y., GArfield 6374 
Charlotte, N. C., 3-8831 

Chicago, Ill., TAylor 9.2651 
Cincinnati, Ohio, \/Oodburn 3188 
Cleveland, Ohio, PRospect 4400 
Dallas, Texas, Riverside 1611 
Denver, Colo., AL pine 5406-07 
Detroit, Mich., TRinity 5-6455 
Fargo, N. Dakota, 5790 

Houston, Texas, f Airfex 2815 
indianapolis, Ind., Lincoln 4351 
Jacksonville, Fla., 4-4460, 4.4469 
Kansas City, Mo., \“/Estport 0364 
Los Angeles, Calif., DUnkirk 83445 
Milwaukee, Wis., \W/ist 3-3116.17 
Minneapolis, Minn., Gineva 5367 
Newark, N. J., [Ssex 5-3197-98 
New Orleans, La., RAymond 2418 
New York, N. Y., TUlip 2.6868 
Oklahoma City, Okla., 3.4975 
Omaha, Nebr., JAckson 6159 
Philadelphia, Pa., POplar 5-7400-01 
Pittsburgh, Pa., MOntrose 7600 
Richmond, Va., 5-8115 

St. Louis, Mo., NEwstead 1150-57 
San Francisco, Calif., UNderhill 3-3195 
Seattle, Wash., CApito! 3646 
Syracuse, N. Y., 5-2224 

Toledo, Ohio, ADams 1026 


IN CANADA 


Edmonton, Alta., 23889 

London, Ont., 4.7307 

Moncton, N. B., 2-4159 
Montreal, Que., DO! lard 4620-29 
Regina, Sask., 7170 

Toronto, Ont., MAyfair 1196-97 
Vancouver, B. C., TAtlow 1561 
Winnipeg, Man., 927-707 





SNAP-ON TOOLS CORPORATION 


8064-D 28th Ave. @ 


Kenosha, Wisconsin 


*Snap-on is the trademark of Snap-on Tools Corporation 


standard components was dramatized 
five years ago when Arma assembled 
a few standard components to auto- 
mate a lathe. The one lathe was 
made to do the work of seven. It was 
push-button, operated from a punched 
paper roll. 


Construction Industry Hopeful 

\ panel of authorities at the San 
Francisco convention of the American 
Society of Civil Engineers, far from 
being apprehensive about possible cuts 
in defense spending, took 
optimistic view of the 
future. 


a highly 
construction 
“Construction of arterial and 
local highways . .. is a major phase 
of public works,” one view brought 
forward. “The ri§ing demand for 
highway improvement unquestionably 
will add a very substantial construc- 
tion volume as soon as the defense 
Outlook for pri- 
vate enterprise construction is bright.” 

The U.S. Bureau of Public Roads 


rece ntly 


pressure decreases. 


published figures telling a 
story of progress. For example, miles 
of state highways (not including local 
roads) constructed or reconstructed in 
1950 and 1951 averaged 41,400 a 
year, compared with 28,500 in 1947, 
and is on the increase. High-type sur- 
face highways has increased steadily 
from 6224 miles in 1947 to 15,122 in 
1951. Several state 
menting upon this situation in their 
1953 budgets declared that this has 


been the busiest times in the histories 


governors Ccom- 


of their states for highway construc- 
tion. 
The “1953 Outlook for the 


¥ uo . 
ingine 


Diesel 
published — by 
DiEsEL Power AND DigseEL TRANSPOR- 
PATION, 


Industry” 
in January, reveals that the 
construction industry is extremely im- 
portant for replacement potentials. 
“Total outlay,” the report states, “is 
expected to reach $2,700,000,000 in 
1953 compared to $2,450,000,000 for 
1952. 


dustry will require 28,700 new diesels 


All told. the construction in- 


in 1953, compared to a final figure 
of about 23.500 for 1952.” 


Alloy Casting Research 


Fundamental study of corrosion and 
development of new high strength and 
high temperature alloys, have been set 
up as research programs for the next 

{Continued on page 124) 
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What Do You Know! 


(Answers to question on Page 63) 


1. Correct answer is “ce”. Specific grav- 
ities of low API gravity oils are so 
close to that of water (1) that it is 
practically impossible to remove it by 


centrifuging. See the article on Page 


56 for details. 


o- 
2. “b” is correct. A proper cleaning 
and handling system for the heavy fuel 
will permit smoke-free operation. For 
details of such a system and the prob- 
lems involved, see the article referred 
to above. 


3. Correct answer is “b”. Purity of 
molybdenum disulfide is extremely im- 
portant because the natural impurities 
are very abrasive by nature. For de- 
tails and uses of MoS» see the article 
on Page 90. 


4. “b” is correct. The value’ of molyb- 
denum disulfide as a lube oil addi- 
tive is highly controversial. In con- 
taminated oil, the MoS. may flocculate 
and form particles large enough to be 
abrasive or drop out of the oil. For 


some safe uses see article above. 


5. “b” is correct and “c” correct in 
some cases. Maximum speeds are 
limited by safety and by law. It is true 
that more pay load might be hauled, 
but this is subject to legal limitation. 
See the article on Page 94 for details. 


6. Again, “b” is correct. First state- 
ment is true and second is false. For 
a discussion of the problems, see the 


article on Page 68. 


7. “a” is the basic reason and “b’”’ is 


the specific cause in many designs. 


Fuel injector response to governor ac- 
tion is practically instantaneous, but 
when gas is entrained in the inteke air 
it takes longer to stabilize engine 
speeds to the new conditions. See the 


article on Page 96 for details. 


“ 


8. Correct answer is “a”. See the 
article referred to above. 


CRANKSHAFT GRINDING SERVICE 


Established 1924 

. 28 years ex- 
perience grinding 
crankshafts! The 
most complete en- 
gine rebuilding 
shop in the South- 
west! 





THE LARGEST CRANKSHAFT GRINDING MACHINE IN 
THE WORLD USED IN AN INDEPENDENT REPAIR SHOP 





% HARD CHROMIUM PLATING SERVICE 
% CRANKSHAFT STRAIGHTENING SERVICE 
% MAGNAFLUX SERVICE 


Four machines giving range from the smallest up to crankshafts with stroke of 
16” and 200” O.A.L. Complete grinding service for locomotive, stationary, 
marine, automotive and compressor crankshafts. Undersized journals restored 
to size by hard chromium plating. 


NATIONAL WELDING & GRINDING CO. 


2929 CANTON ST. DALLAS 1, TEXAS 








VISIT US AT THE 


IPE—BOOTHS 46- 

59 CALIFORNIA a 
BLDG. TULSA, MAY 

14-23 


FILTERS 


for 


DIESEL 
FUEL 


Designed to remove dirt (down to 5 microns) from diesel fuel removal 
of this microscopic rouge lengthens the life of diesel engines, pumps, 
meters, valves, and fittings. They ar compact in size and are built for 
éperating pressures from 0-2500 psi. EXCEL-SO Filters can be built to any 
code requirement, API-ASMF, ASME or state ¢odes for unfired pressure 
vessels. They also meet requirements of JAN or MIL specifications Avail- 
able in capacities fron 10-2000 G.P.M Many now in use by leading 
railroads. Special “Throwaway” Plastic Filter Bundle available of request 
Write for Bulletin FO-52 


BOX 3096 e TULSA, OKLAHOMA 
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Spectfy THOMAS «i 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


DISTINCTIVE ADVANTAGES 
md i ain No Attention 

Visual Inspection 

NO MAINTENANCE nr Goanting 


A WO LUBRICATION 


WO BACKLASH 


No Wearing Parts 
Freedom trom Shut-downs 


No Loose Parts 

All Parts Solidly Bolted 

re NOT Free End Float under Load and 
AN 

CREATE” THRUST to cause Axial Movement 

SS tecneentataset 

PE s ¢ Coupling 

PERMANENT Drives Like a Solid 
TORSIONAL Elastic Constant Does Not Change 

CHARACTERISTICS Original Balance 1s Maintained 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 


fs. } Thomas Couplings 

h i ore made for g wide 
range of speeds, 
horsepower and 


shaft sizes. 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 








Write for our new 
Engineering Catalog No. $1 


THOMAS FLEXIBLE 
COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Misalignment No Rubbing Action 





five years by the Alloy Casting Insti- 
tute. Looking toward the future needs 
of high alloy castings users, prejects 
have been designed to increase knowl- 
edge of alloy structures and corrosion 
behaviour. Results of the studies are 
expected to provide materials useful 
to meet expanded demands for higher 
operating temperatures and stronger 
materials of construction in modern 
industrial processes. 

Continuing scarcity of alloying ma- 
terials, particularly nickel, makes al- 
ternate alloys necessary and several 
projects are being devoted to accumu- 
lation of data on alloy grades infre- 
quently used. Alloy contamination is 
an attendant problem of utilization 
of scrap by foundries due to pri- 
mary metal scarcities. The organiza- 
tion will investigate maximum quanti- 
ties of “tramp” elements permissible 
in high alloy castings from view- 
points of foundry characteristics, high 
temperature strength, and corrosion- 
resistance. 


Oil Reserve Peak Set, 
Natural Gas at New High 
Despite record production levels in 
1952, the nation’s proved reserves of 
liquid petroleum and natural gas 
reached new heights at the year end, 
according to the American Petroleum 
Institute and the American Gas Asso- 
ciation in their annual reports. 
Proved reserves in the ground of 
liquid petroleum on December 31, 


1952, amounted to 32,957,205,000 
bbl, an increase of 764,572,000 over | 


the 32,192,633,000 on December 31, 
1951. Production last year was 2,541,- 


554,000 bbl and new supplies devel- | 


oped were 3,306,126,000 bbl. In 1951, 


production was 2,487,873,000 bbl and 
new supplies developed amounted to 


5,137,945,000 bbl. 
Known natural gas reserves last 
December 31, were 199,716,225,000,- 


000 cu ft, compared with 193,811,- | 


500,000,000 a year earlier, a net in- 
crease of 5,904,725,000,000. Produc- 
tion for 1952 totaled 8,639,638,000,- 
000 cu ft and new supplies developed 
were 14,544,363,000,000. 

More than half the reserves of 
liquid petroleum and natural gas are 
in Texas. The compilation shows that 
at the year’s end, known Texas petro- 


(Continued on Page 126) 


_ order it .. 


e 
My es 


install it... 


You can do that 
with ATLANTIC 
seamless diesel 
hose which requires 
no maintenance 
whatever. 


Absolute uniformity of wall 
thickness no seams or 
packed joints . . . absolutely 
tight against water, oil, steam, 
gas, air . . . dampens vibra- 
tion. ... maintains flexibility 
at extremely high tempera- 
tures. 


Bronze, 

Steel, 
Stainless 
Steel, 

Monel — 
¥_"—36" 1.D. 
with fittings 
as needed. 


Diesel Bulle- 
tins 1020 & 
50A furnish 
complete _ in- 
formation. 





See our Catalogs in Sweet's 
Files for Product Designers 
and Mechanical Industries. 











ATLANTIC 


METAL HOSE CO., INC. 


109 West 64th St., 
New York 23, N. Y. 
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SP lAED-READING” 


PREMAX 


MODEL YRF 
ENGINE PRESSURE INDICATOR 


fr DIRECT-READING 
or COMPRESSION wo 
FIRING PRESSURES 


OF EVERY TYPE OF DIESEL ENGINE 


Successive readings 
may be taken rapidly since no 
venting of the instrument is re- 
quired between readings. No 
closing of valves required to 
change from firing pressure to 
compression pressure reading. 


For other features, write for 


shifting... 
incvased maneuverability 








A ; Bulletin 294 
PRESSURE 


“woe! BACHARACH 


as high as 
INDUSTRIAL INSTRUMENT CO, 


Atlee a F 
7301 PENN AVENUE © PITTSBURGH 8, PAs 








SOME FREE COPIES 
of 


DIESEL POWER & 
DIESEL TRANSPORTATION 


are Available This Month 





it will cost you nothing 
to 


HELP A FRIEND 


Send the names and addresses of some of your 
friends to Diesel Power & Diesel Transportation, 
192 Lexington Avenue, New York 16, N. Y., and 
we will send them a free sample copy of Diesel 
Power & Diesel Transportation. Without cost or 
obligation on my part, you may send a free sample 
copy of Diesel Power & Diesel Transportation to: 
Name 


Title or Position 


Company 


That's what Earl Harvey, Superintendent of the 
Saint John Tug Boat Company in New Bruns- 
wick, thinks about the unmatched maneuver- 
ability of the Model 5996 S-N Heavy Duty in- 
line reverse-reduction gear. 


“For the past year,” says Mr. Harvey, ‘the 
‘Ocean Hawk II’ — which is powered with a 
G M C Cleveland 12-567 engine — “was em- 
ployed on a dredging contract towing the 
dump barges, and 30% of this time was taken 
up maneuvering ahead and astern. Under 
these conditions we have found your gears to 
be very satisfactory.” 


Designed to meet the high (1000 H. P.) horse- 
power requirements of ocean going tugs, the 
Model 5996 S-N gear is mounted independently 
from the engine and driven through a flexible 
coupling for smooth, quiet operation. Because 
the design permits shifting in up to 50%, less 
time than is possible with other gears — 
speed of maneuverability, always an import- 
ant factor in harbor work, has been greatly 
increased. 


S-N Marine Gears are de- 
signed specifically for Marine 
Engines 4 to 1000 H. P. with 
a wide range of reduction 
gear ratios. 


S-N Manual — Hydraulic ~— 
Air Operated Gears 


snmeerenee tion SNOW-NABSTEDT 
= 

i. on on pest owes eee Sta | 

an : | : 

FOR NEARLY HALF ACCENTURY cy 


THE SNOW-NABSTEDT GEAR CORP., HAMDEN. CONN 


My name is 


Address 
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Photo courtesy of Caterpillar Tractor Co. 


HILE new and recently per 

fected, these bearings have 

already made strides that 

promise to make them the diesel 

bearings of the future. There are 

over a half-million of these 

Johnson bearings in diesel use 

today. The properties of the alu 

minum alloys bonded to steel 

seem best suited to high-load 

engine performance. Johnson 
Aluminum-on-Steei Sleeve Bear 

ings may be used for loads up to 

4000 P.S.I., yet have excellent 

corrosion resistance and resistance to fatigue, 
good conformability and imbeddability, 
good resistance to shaft wear, and adequate 
seizure resistance. Tests prove that the bond 
to the steel back is as strong as the metal 
itself. Let us send you full information. 

SLEEVE BEARING Write today 


"tae JOHNSON BRONZE COMPANY 
, 470 South Mill Street, New Castle, Pa. 








JOHNSON: 


JOHNSON BRONZE PRODUCES ALL TYPES OF SLEEVE 
BEARINGS: BRONZE-ON-STEEL, copper lead * STEEL BACK, 
Babbitt Lined * BRONZE BACK, babbitt lined « CAST BRONZE, 
plain or graphited * SHEET BRONZE, plain or graphited 
CAST ALUMINUM ALLOY « LEDALOYL powder metallurgy 


leum reserves were 18,041,269.000 bbl 
and natural gas supplies were 105,- 
732.763.000.000 cu ft. 

The Canadian Petroleum Associa- 
tion also announced that proved re- 
serves of liquid petroleum in western 
Canada at the end of 1952 came to 
1,700,000,000 bbl, an increase of 357.- 
000,000 over the 1951 total 


The Rise of Diesel Power 


Rapid transition from steam to 
diesel-electric motive power on Ameri- 
can railroads is given in the follow- 
ing table showing the percentage of 
railway service performed by diesel 
and steam locomotives during the last 
13 years. Freight is given in gross 
ton miles, passenger is given in car 
miles, and yard switching service is 
given in locomotive hours. Percent- 
ages for 1952 are for the first 11 
months only. 

At the beginning of 1940. Class I 
roads owned 41,117 steam locomo- 
tives and only 510 diesel-electric loco- 
motives most of which were employed 
in switching and passenger service. 
Each year since then has witnessed 
the rapid increase in the use of diesel 
power and a corresponding decline 
in the use of steam power. Change 
has been particularly rapid since the 
end of World War II. 


Freight Pass. Switch. 


91.03 

9.65 
83.79 
14.89 
lies 
Zhe 
69.17 
29.46 


O1.75 





1 


1940—S 97.53 
0.05 

1942—S 97,29 
D 0.80 
1944—S 94.56 
D 3.59 
1946—-S 88.15 
D 9.73 
1948—S 76.70 
D 2127 39.5: 36.95 
1950—S 53.91 36.31 38.20 
D 44.13 57.30 60.45 
1951—S 45.50 30.89 30.97 
D 52.66 62.7: 67.79 
1952—S 32.99 22.06 22.39 
D 65:12 71.30 76.39 
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Trucking Councils to Meet 


The Ametican Trucking Associa- 
tions’ councils on safety, equipment 
and maintenance, and terminal opera- 
tions, will meet May 11 to begin four 
days of technical discussions at Dallas, 
Texas. 
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New Detergent Soaks 
Hard Carbon Deposits 


Off Pistons... 


COMPLETELY 
SAFELY 

IN COLD OR 
HOT SOLUTION 


When mixed with water and ap- 
plied as directed, this new solvent 
detergent . . . Oakite Composition 
No. 18 removes even the tough- 
You'll find it 


carburetors 


est carbon deposits. 
leaves pistons, liners, 
bright and clean. Does a thorough, 
safe job on aluminum alloys, steel, 
chromium, zinc, copper, magne- 
sium. May be used cold or hot. 
No objectionable odor. 

Economical solutions have long life 
—need little upkeep. Ask your 
local Oakite Technical Service Re- 
presentative for a demonstration. No 


obligation. Oakite Products Inc., 22C | 


Rector Street, New York 6, N. Y. 


aunt imouSsTaray “tay, 
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OAKITE 
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' 
| fundamentals of 


Agenda highlights for tne 
on equipment ind 
maintenance ¢ st 
of the 


solutions to th 


“What to 


tomorrow”: 


control; 
truck of 
muffler problem; 


expect 


and 
the care and 


iintenance of modern 


cooling systen 


CNR Continues Dieselization 
Canadian National Railwavs presi- 
dent Donald G: 
his railway does not plan to delay 
its dieselization program in the Mari- 


times or elsewhere 


rdon indicated 


while waiting for 


developments in gas turbines. 
was in way of 


Nova 


the Canadian government 


answer to 
made by Scotia 
that 
duction of diesels in the 


(a coal-producing area) be delayed | 
for five years. 
During 1952, Mr. ¢ 
five-year plan for selective introdue- 
diesel continued by 


115 


sery ice, 


tion of power 
locomotive 


total 
end. 


placing more diesel 


units in bringing the 
395 at the 


steam 


number to year's 


Twenty-three locomotives were 
retired in the same period, By the end 
of 1952, 


20 per cent complete 


his program for switchers was 
and for 
34 per cent complete. 


road 
sery ice, 


Lube Engineering Course 


Engineers in industry 


opportunity to study applications of | 


new techniques and methods in lu- 


brication engineering during a 2-week 
Special Summer Program from June 
16 to 26 at the Massachusetts 
tute of Technology. 
tended 


Insti- 
The program is in- 
primarily for engineers re- 
sponsible for lubrication maintenance 
scheduling in industrial 


and plants 


and for others who wish to become 
better acquainted with this field. 

The course will cover a wide rang: 
of basic and specialized topics, includ- 
ing: theory of hydrodynamic lubri- 
cation and its application to the de- 
sign of thrust and journal bearings: 
boundary 
fluid 
kinds 
solid 


lubri- 


dry and 


friction; bearing materials: 


lubricants and greases of all 


(including synthetic types); 


lubricants; gear lubrication; 


cation of rolling-contact bearings; 


lubricating systems: 


|; tenance, 
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. | 
council | 


maintenance are: | 


that | 


This | 
requests | 
delegates to | 
intro- 
Maritimes | 


yordon said, his | 


will have an | 


and plant main- | 


INDICATES 


Rate of Motion 
at ALL Speeds 


without 
physical’ contact, Ada 


or ‘loading! 


New Impulse Generator 


es ele 
built-ir 


MEASURE, RECORD 


dynamic or transient 


Pressure Phenomena 


Elec tro 


Pressure-Graph 


Write for Bulletins *« Nearest Sales Engineer 


ELECTRO PRODUCTS LABORATORIES 








HYDRAULIC GOVERNORS SERVICED 


With Factory Test 
Equipment & Tools 
According to Factory 
Methods and Specifi- 
cations. 


We specialize on 
Woodward Governors 
using genuine parts 


It Pays fo Specify = 


TU TH a L L Prompt Emergency 
Service. 
For dependable lubrica- PUMPS 


tion of diesel engines We also service all 
and power units, Tuthill offers a complete line of makes of Diesel Fuel 
positive displacement pumps, designed for lu- 
bricating and scavenging. Included are automatic 
reversing pumps and stripped models for built-in 


applications. i i 
Write for the Tuthill Pump Guide Aathocine? uvics 
listing all Tuthill Pumps for lubri- representative for 
cating ey pete or de Send speci- Robert Bosch—Demco 
fications for quotation. 


Injection Equipment. 


—Bendix. 


TUTHILL PUMP COMPANY 
Dependable Rotary oe A & D DIESEL SERVICE, INC. 


939 East 95th Street, Chicago 19, Ill. 
Canadian Affiliate: Ingersoll! Machine & Too! 145 = 21 Street, Brooklyn 32, N. Y. 
Company, Ltd., Ingersoll, Ontario, Canada SOuth 8-3461 PS 7637 











Drlinglor 


CONTROL ~ ) —_—— WRITE FOR IT TODAY 


Re-FLECK-Tor OIL LOG BOOK 


This oil recorder provides an easy method 


FOR ENGINE 4 for checking daily oil and engine operating 

GENERATOR = conditions. It shows you when you should 
y change filter elements; indicates the presence 

SETS y of water, fuel dilution, etc. Ask for yours 

without delay. 

Control Package, Type GM, 


(Ta gauge sted cabinet, com FLECK REPLACEMENT 


metering and voltage control 
ners sets. \ M 
fer portable or stationary oe b gergpe rena \ FILTER ELE ENTS 
P -abinet short mounte 2 \ 
Meters and cabine s or, elimi- \ ‘ t ; : 
vibration. Installs directly a ’ \ Fleck makes marine and industrial lube and 
nating need for separate switchboard. fuel oil replacement filter elements for all 
Bulletin GM-100. makes of gasoline and diesel engine filters, 
Write for Bulle Immediate shipments made from stock. And 
ai tic end menuel voltage regulation dealer agencies are still available. Write for 
utomati 


interesting details. 
Cual voltage potential transformer 


* Dual ratio metering transformers 


* Opercting controis conveniently grouped on front of ail ‘ a” E % G | N E E R | N G 
cabinet iq gle <j COMPANY, INC. 
——— 1631 Filbert Street 


Baltimore 26, Md. 


MANUFACTURERS OF REPLACEMENT FILTER ELEMENTS 





BURLINGTON INSTRUMENT COMPANY 
DEPT.B-43 BURLINGTON, IOWA 
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Dual-Fuel Engines for Mines 
In Wales Utilize Mine Gas 
A technically 


ment has taken place in England. 


interesting develop- 


Five 700-kw dual-fuel engines and al- 
ternators, together with station equip- 
ment accessories, have been in- 
stalled at the Point of Ayr Colliery. 
North Wales. 


The engines operate on mine gas, 


and 


having considerable methane content. 
the gas being obtained from bore- 
holes. 
jacket 
utilized for 
baths. 


ployed for operating the winding gear 


Waste heat from the engine 


water and exhaust gas are 


space-heating and_ pit- 


head Electrical output is em- 
through AC motors, also for driving 
air compressors and the mine’s wash- 
ing and screening plant. 

Engines are of the English Electric 
RLD 20-in 
stroke), running at 428 rpm, with a 
piston speed of 1426 fpm. Output is 
1100 bhp or 74 psi bmep. Alternators 
of the same make are directly coupled 


&-cyl class (15-in bore. 


to the engines of the salient-pole rota- 
ting field type. 3 phase. 50 cycles. 


Gould-National Opens New Plant 


Gould-National Inc., has 
opened a new $3 million factory at 
Kankakee, Ill.. its 21st in the United 


States and Canada, adding nearly five 


Batteries. 


acres of floor space to the company’s 

productive capacity. 

Germans Build Diesel Auto 
Another German firm, Carl F. W. 

Borgward of Bremen, is producing 


1.8 litres. 
The Borgward-Hansa car has a 4-cyl 


a motorcar model of 
engine of 3.07-in bore and 3.62-in 
stroke. Its maximum output is said 
to be 42 bhp and the road speed 
is up to 62 mph. At that maximum 
the crankshaft 3500 
rpm. Compression ratio is 19.8: 
The }-stroke 


cycle within 


turns at about 


unit works on the 


and combustion occurs 


a swirl chamber in which injector 
is mounted almost vertical. Cold start- 
ing is aided by electric glow plugs. 
Energy for starting is provided by a 
]12-v set containing a &4-amp battery. 
Fuel ignition is by Bosch unit-type 
pump with pneumatic governor, the 
also carrying a_ fuel-lift 


unit pump 


with hand primer. 


Giant Presses for Alcoa 


The U. S. Air Force and the Alumi- 
num Co. of America announced com- 
pletion of negotiations on a contract 
that will bring two of the largest forg- 
ing presses in the world to Cleveland. 
They will be used primarily to make 
structural aluminum and magnesium 
forgings for high-speed aircraft. Mesta 
Machine Co. and the United Engineer- 
ing Co., in Pittsburgh, are construct- 
ing the presses. 

Of 35,000- and 50,000-ton capacity. 
the presses will be housed in a struc- 
ture equivalent in height to a 10-story 
office building. The 50,000-ton press 
will be 80-ft tall, with 36 ft of it below 


ground level. Steel reinforced concrete 


foundations, going 30 ft underground, 
resting on pilings reaching 75 to 80 ft 
downward, will be needed to support 
the machinery. They are expected to 


be put into operation in L954, 


Engine Improvement Research 


Engineers at the Cleveland, Ohio 
plant of the Aluminum Company of 
find a 


to make aluminum blocks and heads 


America wanted to new way 
to improve high compression perform- 
They 


knew that the water passage in engine 


ance and reduce engine weight 


heads make castings expensive. Deli- 


cate and intricate cores are used to 


form these holes and they often break. 


Frequently they shift as molten metal 





HERE IS ONE MAN WHO CAN 
HELP KEEP CRANKSHAFT 
RECONDITIONING COSTS DOWN 


The initial cost of o diesel crankshaft grinder is the one 


single item that contributes 


any other factor. 


more 


to grinding cost 


thar 


By being the first to redesign cumbersome costly grinders 
Lempco expanded the opportunties and lowered the cost 


of shaft grinding 


Shafts from Alco, Cummins, Fairbanks-Morse, EMD, Cooper 
Bessemer, Superior, Waukesha, can be reground to manu 


fucturers’ tolerance 


Among the features are an outboard balancing system that 
balances any shaft in a matter of seconds; rapid hydraulic 
infeed und retraction; variable hycroulic traverse feed for 


power grincing. 


There is one way to keep abreast of growing diesel re 
Luild.ng service. Have one of our field service men go over 
your requirements and make a recommendation of the type 
of machine best suited for your shop. The information is 


yours for the asking. Mail 
Bedford, Ohio 


oupon. 


For 35 years—a leading 
builder of machine tools 


Lempco Products Inc 


la 8B. Harding, V. P Sales 
| Lempco Products, Inc., Bedford, Ohio 


Gentlerven 
| Please send informatior 
I shots Grinders 


Nome 
| Address 


I city 
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is poured around them. This ruins 
the casting. 

The engineers came up with an idea 
of designing an engine in sections, 


like a sliced loaf of bread. The small 


castings would be easier and less ex- 


pensive to make; they could then be 


stacked up with gaskets of brazing 
metal between. They would go through 
a brazing furnace and the castings 
would fuse into a complete head, with 
no cores, rejects, or clogged passages. 

However, putting the idea into op- 
Alloy 


eration was not that simple. 


selection had to be experimented with, 
and brazing temperature. Even then 
the castings might be too strong in 
some places and too weak in others. 
To find out, they were coated with 
brittle lacquer and assembled in a 
complete engine. 

The engine was loaded until the 
where 


and showed 


lurked. 


tension-comp ession 


lacquer creaked 


the stresses Castings were 


tested on ma- 
chines, using electric strain-gauges to 
duplicate pressures of actual operation. 


The process of shaving metal on cer- 


The world’s largest 
manufacturers of 
Fuel Injection Equipment 


C.A.V. DIVISION OF LUCAS 

ELECTRICAL SERVICES INC., 

653, TENTH AVENUE, 

NEW YORK 19, N.Y. 

Sales Office: 14820 DETROIT AVENUE, | 
CLEVELAND 7, OHIO. © 


for diesel 
engines 


J 


y 
OR" 4 


Py 


D epots and 


4 ervice Agents 


in Over 


100 Countries 


Fuel Injection and Electrical Equipment 


@ 174-605 


tain parts and adding some on others 
then began and the castings became 
stronger and more efficient. Resultant 


engines are now on test. 


Manufactured vs Natural Gas 


The popular impression that natural 
gas will cost substantially less than 
manufactured gas and supplant manu- 
jactured gas entirely was shown to be 
in the category of wishful thinking 
recently, F. D. Campbell, president 
of the New England Gas and Electric 
New York So- 


ciety of Security Analysts that two of 


Association, told the 


the operating gas utilities in the New 
England Gas and Electric system have 
been able to manufacture gas from 
Bunker-C oil, the lowest grade pro- 
duced, at a price comparable to and 
even below that paid by other units in 
the system for natural gas. 

In January, according to Mr. Camp- 
bell, the average cost of manufactured 
gas was 59 cents per mcf at New Bed- 
iord, Mass., compared with 65 cents 
per mef for natural gas at Worcester, 


Mass. 


New Phase in Railroading? 
Erie Tests Robot Watcher 


Robot-controlled trains are seen a 
possibility with announcement by the 
Erie Railroad of completion of an elec- 
tronic which 


system automatically 


identifies trains and records their 
numbers and arrival times. Successful 
operation of the robot train watcher 
near Waterboro, N. Y., the first on 
any railroad, may be the beginning 
of a new phase in railroading. 

The robot system is now limited to 
identifying four regularly-scheduled 
freight trains and recording the time 
each leaves its division to move onto 
the main line. The identification in- 
formation is automatically transmitted 
to a dispatcher located 22-mi way, 
where a light remains burning until 
it is distinguished by the dispatcher. 
Passing time is electrically recorded. 

The watcher consists of an identi- 
fying coil beneath the caboose, another 
coil installed in the track at the pass- 
ing point, and the control machine in 
the dispatcher’s office which records 
the information on a moving tape. 
When the record shows the train has 


passed the point, the dispatcher knows 
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CRANKSHAFT REPAIRS 


SPECIALIZING IN LARGE CRANKSHAFTS 


Shafts brought te standard sizes— 
no need for undersize bearings 


CALL OR WIRE 
MAIN 2-5242 


AN ENGINEERING 


the section of track is clear and he can 
train. 
installed 


admit another 


The 


tracks is 


robot between the 


connected to an electrical 


source and serves aS a radio trans- 
mitting station. The transmitter does 
not operate constantly but is turned on 
automatically when the locomotive ap- 
proaches the robot. 

The that 
applications of the simple electronic 


railroad believes many 
principle are possible. The idea might 


be expanded to include the opening 


BRODIE 
PSY ST ETM] 


SERVICE 


© REGRINDING 

@ STRAIGHTENING 

® THERMIT WELDING 
@ METALLIZING 


115 CLIFTON PLACE, BROOKLYN 38, NEW YORK 
LARGEST CRANKSHAFT GRINDER IN A JOBBING SHOP 


and closing of switches for and after 
the passing of specific trains, to turn 
on lights at certain unattended pas- 
and to automatically 


senger stations, 


announce by public address system, 
recording arrival and route of an ap- 


proaching passenger train. 


Cummins LA Plant Expanded 
Cummins Service and Sales has re- 

modeled and enlarged its Los Angeles 

plant to give faster service in engine 


rebuilding, repairs and parts. A new 





added for 
floor space to rebuild engines on a 
Another 
double-end 


building has been more 


production line basis. new 


building houses a dyna- 
mometer to permit one engine to be 
tested while another is being worked 
on. 

Parts inventory has been increased 
to the point of maintaining a supply 
7500 different 
largest stock of Cummins parts in the 


of the 


tory. according to the parts manager 


of more than parts, 


world outside Cummins Fae 


Binks Type coils 
ore built of heavy 1 

O.D. copper tubes. 3 
poss arrangement in 
creases fluid velocity 


improves efficiency 


STOP SCALE IN DIESEL JACKETS 








... with Binks Heat Exchange Coils 
With Binks Type “‘D 


using distilled or chemically treated water in a closed system. This 


Heat Exchange Coils, you eliminate scale by 








pure water goes from the engine jacket to the heat exchange coils 
There, the 


spraying of raw water on the coils cools the jacket water 


which are located in a standard Binks cooling tower 
The simplicity and speed of servic. 
ing Donaldson Air Cleaners en- 
courages regular attention by the 
machine operator. No tools are 
needed to remove oil cup. Clean- 
ing cup and re-filling with oil is 
a two-minute job. Removable tray 
makes cleaning out chaff, lint, 
leaves and larger foreign particles 
simple and fast. 


DONALDSON CO. INC. 


666 Pelham Bivd., St. Paul 4, Minn. 
Grinnell Division: Grinnell, lowa 
Donaldson Company (Carada) Ltd., Chatham, Ontario 


Air Ch 
Donaldsons 
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Raw 
water and jacket water never mix. Hence, minerals and other scale 


forming impurities cannot contaminate the engine's jacket wate: 


MAIL COUPON for Bulletin 41—It's FREE! 


Binks Manufacturing Company 
3114-38 Carroll Ave, Chicago 12, Ill 


Gentlemen 


CUSTOM-BUILT 
TO FIT YOUR ENGINE 
Write our engineering department Please rush me a FREE copy of 
for cir cleaner recomendations. Bulletin 41 containing informative charts, drawing:, 

on your Heat Exchange Coils 








Organizational News 
Fairbanks-Morse Changes 


William B. Morse, formerly assistant 
to the manager of the Detroit sales and 
service branch of Fairbanks, Morse & 
Co., has been appointed manager, suc- 
ceeding KE. J. Hay deceased. 

Mr. Morse is 
the founder of the company and son of 
Robert H. Morse, Jr.. president. He 
has been with the company since 1946, 
starting in the Beloit Works. 
1948 to 1951. he was a salesman for 
the Francisco 


transfer to Detroit. 


a great grandson of 


From 


San branch until his 

Other changes announced were: B. 
R. kng to assistant comptroller; J. E. 
McQuilkin, assistant to the president 
of The Canadian Fairbanks-Morse Co.., 
Ltd.: F. M. Mason, Jr. to coordinator 
of Government business: J. F. Weiffen- 
bach to chief product engineer of the 
manufacturing division: W. E. Watson 
to works manager, Canadian Locomo- 
tive Co., Lid.: J. R. Walsh to manager 
of the new Kansas City plant; and, 
W. P. MeAnally to of the 
Stuttgart Works. 


manager 


New 48 Page Guide 


Packed with Time- 
Saving, Money-Saving 
Kent-Moore Special 
Service Tools 


Now available. Kent-Moore’s comprehensive new GM 
Diesel Service Tool Guide. Describes and illustrates 
more, than 300 special tools, developed expressly to 
meet the essential maintenance requirements of your 
GM Diesel engine applications. Tools that will save you 


money, time, and labor. Selld for your copy of this ’ 
y py a y), 


Guide today! It's FREE! 


KENT-MOORE ORGANIZATION, INC. 


Engineers and Manufacturers. of 


Special Service Tools and Equipment 


Wm. B. Morse 


Stanley Wright 


Baldwin Diesel Representative 


Stanley Wright, long-time diesel en- 
gineer, has been appointed special 
representative for Hamilton and Bald- 
win diesel engines in stationary power 
and marine applications in the New 
York area, it was announced by Bald- 
win-Lima-Hamilton Corp. 

Mr. Wright’s entire career has been 
devoted to diesel engineering and sales. 
His Busch- 


Sulzer. He is a member of the Amer- 


work was largely with 
ican Society of Mechanical Engineer- 


i 
ing. 


Young Radiator Promotion 


Anthony D. Bogus, sales engineer 


has been advanced to the position of 


For Every 
Ua a 
USER 


Kent-Moore 


SERVICE TOOL 


A. C. AND D. C. GENERATORS. 


assistant sales manager of the indus- 
trial and oil field division of Young 
Radiator Co., it has just been an- 
nounced. In addition to his new re- 
sponsibilities, Mr. Bogus will continue 
to handle sales and engineering of oil 
field and heat transfer equipment. 


GE Locomotive Lab Manager 
The General Electric Co. announces 

appointmert of Marvin J. Kolhoff as 

of the 


equipment department laboratory, at 


manager locomotive and car 
the company’s Erie Works, to succeed 
k:. H. Horstkotte who has retired. The 
laboratory is a research and develop- 
ment center for perfecting new and 
improved electric traction equipment. 

Mr. Kolhoff joined the company in 
September 1939, and in 1942 became 
a requisition engineer in the locomo- 
tive and car equipment department. He 
was appointed administrative assistant 
of the control engineering division in 
1946, and five years later was named 
assistant engineer of the laboratory, 
the position he held prior to his re- 


cent appointment. 


Champion 


Performers 


93.8 KVA, 900 RPM, A. C. Genera 
tor with Direct Connected Exciter 


200 KW, 900 RPM, Protected, Two 
Bearing D.C. Generator 


For the great- 


est exhibition of quality and service use performance 


br 


> 


at) 


od 


5-105 GENERAL MOTORS BLDG. © DETROIT 2, MICHIGAN 


proved Columbia A.C. and D.C. Generators. Available 
for coupled service, belt drive, single or two bearing. 


A. C. Generators: 614 to 1000 KVA 
D. C. Generators and Exciters: 2 to 300 KW 


Write for descriptive literature. Our engineers 
will be glad to review your requirements. 
Protected Territories Available to Qualified Sales Engineers. 


COLUMBIA ELECTRIC MFG. CO. 


4537 HAMILTON AVE 


CLEVELAND 14, OHIO 
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G08 0 DIESEL 


_ NDICATOR 


GM-71 & 


G & K DIESEL SERVICE 


offers 


AT NO EXTRA COST 
fine quality 
Factor New-Interchangeable 
WORLD FAMOUS 
Imported Italian “FERA” 


Replacement plunger barrels type ER With the KIENE DIESEL PRESSURE 
for money on costly overhauls done too soon 


General Motors — Caterpillar of everheuls until too late 
International — Bosch 
Injector and Fuel Pump Exchange 


NO REWORKED PARTS 
FOR THE FINEST IT’S “FERA” 


Write for Bulletin 


G & K DIESEL SERVICE 
ENGINEERS—CONTRACTORS—DISTRIBUTORS 
12 ATLANTIC AVENUE - ~- BOSTON, MASS. 
PHONE: CApitol 7-4544 


OVERHAUL 


Gives Compression 
and Firing Pressures 
Faster — Saves You 
Time and Money! 


INDICATOR, you waste no 
take no risk of putting 


The KIENE INDICATOR tells, reliably by accurate measurement of 
compression and when your engine needs 
attention. 


SIMPLE—no 
fected by heat 
eliminated. RUGGED—only one moving part. 
weighs less than ten pounds. 


LOW IN COST—For full details, send for Bulletin K-100. 


KIENE DIESEL ACCESSORIES, 


10352 PACIFIC 


firing pressures, 


compli-ated adjustments. RELIABLE—not at 
ACCURATE—effe:ts of friction and inertia 
COMPACT— 


AVE FRANKLIN PARK, ILLINOIS 











of Aleo-GE 


service division. 


LeTourneau Vice President 
John W. 


vice president and 
ager of R. G., 


Alco Diesel Advancement manager sales and 


John P. 
general 


vices. of the 


Delaney has been appointed Schoen has been appointed 


manager, transportation ser- general sales man 


American Locomotive Co. LeTourneay, Ine., to 


of sales of diesel 


He will be 
locomotives and renewal parts, factory 
field 


as sales of diesel en- 


in charge 


rebuild service. and locomotive 


service, as well 


gines and parts for marine, pipeline 


and other stationary installations. 


\ccording to W. S. Morris, 


tive vice president, Mr. Delaney’s new 


execu- 


post was created “to consolidate loco- 


motive and diesel engine sales and 


service operations and intensify our 


efforts to serve the transportation in- 


dustry.” 


Mr. Delaney joined the manufactur 
ing department at Alco’s Schenectady 
plant in 1937, immediately after grad 
uation from Union 


1941 


department at St. 


College. and in 
transferred to the service 
Louis. He began his 
sales career in 1944 when he 


to the New York 


Two years later he became manager of 


was 


Was as- 


signed sales office. 


technical sales for the company at 


Schenectady and in 1950 was named 


J. P. Delaney J C. Morrison 


Federal-Mogul Manager 
Announcement has been made of the 
appointment of James C. Morrison to 
manager of the Detroit plant of Fed 
eral-Mogul Corp., to succeed P. J. Pot 
ter who has requested an extended 


leave of absence for health reasons. 


Mr. Morrison was formerly an assist 
ant to the vice president of manufac 
turing. He had acquired experience 


in manufacturing management while 
engineering 
Ernst & 
Ernst for five years prior to becomine 


associated with Federal-Mogul in 195). 


serving as an industrial 


consultant for the firm of 
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direct the company’s sales division and 
other related departments. He replaces 
R. bk. MeCluskey 
signed. 

In 1943, after 
ciated with the 
Rubber Co.. Mr. 
LaPlante 


president in charge of sales, a position 
| F | 


who recently re 


having been asso 
Firestone Tire and 
Schoen joined the 
Choate Co. and rose to vice 
karly 
Allis-Chalmers Co 
LaPlante 
consultant for the 


British 


mie hin- 


he held for the past four years. 


sa 
this year. when 


acquired the properties, he 
resigned to become 


David 


manufacturer 


Brown Industries. a 
of construction 


ery. 


Ethyl Research Supervisor 


Ethyl Corp, has appointed T. Wayne 
Warren as 


refinery 


research in 
Detroit re- 


will be 


supervisor of 
technology at its 
search laboratories. He asso 


ciated with expansion of research in 
the fuel technology field. 
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Ohio Crankshaft Advancement 


Appointment of Chester H. Kimmel 
to the post of vice president and gen- 
eral manager, has been announced by 
W. C. Dunn, president of The Ohio 
Crankshaft Co. 

Mr. Kimmel started his career as a 
worker with The Advance 
Rumley Co. (now a part of Allis Chal- 


mers). He 


factory 


was then associated for 
many years with The Studebaker Corp. 
and The Packard Motor Car Co. He 
Ohio Crankshaft as factory 
manager of the “crankshaft 


shaft division, advancing to general 


joined 


and cam- 


manager of that division in 1946, Last 


year he was elected rh vice president. 


Chester H. Kimmel 


SECTION A—A 
002 003 THICK 
FUSED ALUMINUM OXIDE 


TLECTRICALLY 
ANNEALED STEEL » 


\ 


A 


asersios 


002 003 THICK 
FUSED ALUMINUM OXIDE 





Mack Assignments 


Mack Motor Truck Corp., announces 
appointment of K. L. Fitts to mana- 
ger of off-highway truck sales and 
R. W. Walker, a vice president. to 
manager of the company’s bus divi- 
sion. 

Mr. Fitts joined the 
1945 as a 


man, and in 


company in 
punts 


was made assistant 


national ac sales- 
1951 
manager. In his new position he sue- 
ceeds P. J. Fleming 
Mr. Walker 
Mack in 1924 
the late twenties was responsible for 
the sales of many of the first 


New York. He has 


manager of 


who recently 


retired. became associ- 


ated with and during 
buses 
used in served 


as sales various district 


and division offices. 


Pesco Supercharger Sale 
The Pesco Products Div. of Borg 
Warner Corp. has concluded an agree- 


ment with the Dexter Folder Co. for 


the purchase of Pesco’s supercharger 


business, including all manufacturing. 


sales, engineering and service facili- 


ties. Sale was announced by R. J. 


For low-C 3 
LORAIN Multi-Fuel ENGINES 


FOR A LASTING, PERFECT SEAL IN 
HIGH COMPRESSION ENGINES 


Yse Only 


Fitzgerald Metallic Aluminum- 
Fused-Oxide Steel Ashestos Gaskets * 


Grease Retainers — Cork Gaskets 


FITZ-Rite* 


Treated Fiber Gaskets for oil, 


gasoline and water connections. Complete Sets 


For ‘Motor Rebuilders. 


*T. M. Reg. U. S. Pat. Off. 


55 HP Lorain Model DA with gasoline starter 
.- full line from 10 to 55 HP 


Lorain diesel or gas engines are built with an extra margin 


Minshall, president of Pesco, who ex- 
plained that the division will now de- 
vote all of its facilities to manufacture 
of hydraulic equipment. 

Dexter will transfer Pesco’s super- 
charger facilities to a new division to 
Miehle-Dexter 
charger Div. to be located in Racine, 
Wis.. 
manufactured by — the 
Machine 


sidiary of 


be known as Super+ 
all of whose products will he 
Christensen 
wholly owned sub- 
Dexter. By 


operation — in 


Co.. © 
locating this 
Miehle-Dexter 


will be in a centrally-located position 


Racine. 


to serve the diesel engine industry. 


Mr. Hans Bohuslav. well known 
field, has 


in the diesel been ap- 


Hans Bohuslav 


FITZ,EARALD 


of stamina to stand up to gruelling service. Simple 2-cycle, 


single-cylinder design reduces moving parts for dependability. 
They operate as cold-starting diesels or can be converted easily 
and quickly in the field for natural gas or butane. 

Get full details on Lorain Multi-Fuel Engines. They operate 
longer without attention ... operate longer between overhauls. 
Write for specifications today. A-6973 


WHITE- ROTH ees LORAIN, OHIO 
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SINCE 1906 


The Fitzgerald Manufacturing Company 
TORRINGTON, CONNECTICUT 


There's a Fitzgerald Gasket for every Engine 
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We are Experts in 
Re-Manufacturing Injectors ! 


INTERSTATE 
LOW COST 
DOUBLE-TESTED 


Interstate Diesel 
Service Features: 


1. We ship immediately on receipt of your order. 


wait for your unit. 


. Every part carefully inspected. Only genuine replacement parts 


used when nee 
. All re- -manufacturin 
latest precision equ 


the most we specifications. 
. FOR SMALL 
sacrce FROM O 


2 
3 
pme 
4. Every unit ede + a Gouble-tested and guoranteed to meet 
5 


E SIZE 'O ANOTHE 


6. 60-70-80-90 and Ore’ s available from stock. Exchange size for 


NOTE: Check our repair service on series No. 


transfer pumps and blowers 








—_ done in modern shop using the 


ae CHARGE WE WILL CONVERT ANY IN- 


110 injectors, fuel 


SAVE WITH INTERSTATE—SEND TRIAL ORDER NOW! 
Attractive Distributor and Dealer Propositions 
Left in a Few Areas—Write! 


TATE DIESEL SERVICE, INCORPORATED 


way CARNEGIE AVE. * CLEVELAND 3, OHIO 


We do not 


500 psi... 


“AMERICA'S FINEST DIESEL COMPONENT REBUILDERS"’ 


pointed general manager of the 


division. He was previously with 
R. G. LeTourneau. Inc., 


Peoria. Ill. 


nections were 


Longview, 


Texas and Prior con- 
with Sterling Engine 
Co., Buffalo, N. Y. as vice president 
in charge of engineering and with 
Enterprise 


Engine Co., San Fran- 


cisco. Cal. as chief engineer and 


vice president. 


Electro-Motive Promotes 
Appointment of D. O. 


sales manager, and W. R. 


Brooks as 
Instone as 
branch representative of the Jackson- 
ville factory branch of General Motors’ 
Electro-Motive  Div.., 
nounced, 

Mr. Brooks joined Klectro-Motive in 


1939 as a stock clerk and progressed 


has been = an- 


to branch representative, the position 
he held before his latest appointment. 
Mr. Instone 
1950 following service 


Navy. He 


prior to his present appointment. 


division in 
with the 


senior 


joined the 
LS. 
served as a clerk 
in the division was 


Kidwell to 


the post of district engineer with head- 


Another change 
the appointment of J. 


quarters in Denver, 
Klectro-Motive in 


prentice 


Colo. He joined 
1941 as an ap- 
draftsman, progressing to 


manager of the maintenance section 
and serving as a service engineer be- 


fore this latest advancement. 


Ringsby Elevations 

Ringsby Truck Lines, Ine. 
selection of R. Mack Reid. 
Salt Lake City terminal 


fill the newly created position of super 


announces 
formerly 


manager, to 


intendent of all terminals in the 
system. N. B. Gale 
him in his former position. 

Mr. Reid as president of 
Comet Motor I.xpress, before it 
purchased by Ringsby in 1948. Follow- 


come 
pany's succeeds 
served 


Was 


ing purchase he was appointed man- 
of the Salt Lake City 
held that position 
recent appointment. Mr. Gale 


manager of the 


ager terminal 


and has until his 
has suc- 
cessively served as 
Casper and Grand Junction terminals 
and was recently engaged in an educa- 
tion program on freight checking and 
loading before appointment to his new 


position. 


Diesel Power and Diesel Transportation 


If your problem is high- 
pressure lubrication, 
Brown & Sharpe 500 
Series Pumps are your an 
swer. They're designed to 
operate at pressures up to For 
built to run 
smoothly and dependably 
at high speeds. 
ancing mechanical seal 


500 Series Rotary Geared Pumps 


prevents leakage . . . elim- 
inates glands. Six sizes de 
liver from 5 to 37.5 gpm 
at 0 psi. All joints are 
ground ... no gaskets. 
further informa 
tion, write for Pump Cat 
alog. Brown & Sharpe 
Mfg. Co., Providence 1, 
R.1., U.S.A 


Self-bal- 


BUY THROUGH YOUR LOCAL DISTRIBUTOR 


BROWN & SHARPE 


Miller Buys Bonney Forge 

Joseph W. McDougal, president of 
Miller Mig. Co., 
by his company of Bonney Forge & 
Tool Works, 


chanics’ 


announces purchase 


manufacturer of me- 


hand tools. Under the new 
ownership, Bonney management will 
be directed by Mr. McDougal. Arthur 
J. Male, former president, will be chair- 
man of the board of directors, and 
Fred S. Durham, Jr. 


vice president and secretary. 


will continue as 


Borg-Warner Executives Named 


Major reorganization of the top ex- 
staff of Borg-Warner 


was announced recently with the nam 


ecutive Corp. 
ing of three new vice presidents. Ac- 
cording to the president, Roy C, Inger- 
soll, “the 
tional executives has been dictated by 


Borg-Warner 


diversification 


need for additional opera- 


the overall growth of 
and by the 
of the products which we make.” 

L. G. Porter, 


administrative 


increasing 
treasurer, now becomes 


vice president and 
treasurer. R. S. Ingersoll, president of 


the Ingersoll Products Div., was also 
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DIESEL 


FORGINGS 


For major diesel 
engine manufacturers 


STRONGER 


with less weight 


pgoliic) 13: 


with refined grain structure 


SAFER 


with improved physical properties 


DEPENDABLE 


Tol mma alete(-Tai Mille liMed o\-1-10) 
operating mechanisms 


o&t 


’ 


INDIANAPOLIS 
1D) 4 @) ae AO) 1 C} 0) (CREO) 


1300 Madison Ave. 


Tare lle late) ole]it arama Lalo i 


elevated to an admin itive vice 
They each Ht 
supervision of a group of 
within the 


retaining 


presidency. assume 
executive 
divisions and subsidiaries 
corporation, Mr. Ingersoll 
presidency of the Ingersoll Div. Robert 
W. Murphy, general counsel. was elect- 
ed vice president and genet il council. 
In addition to other executive duties 
to be 


as head of the legal department. 


assigned him, he will continue 


Caterpillar Appointments 
L «. 


general 


named 
York, Pa. 
Tractor Co.., 
key 


Other appointments were Hans Erich 


Allenbrand has been 
manager of the 
plant of the 


heading a list of three 


Caterpillar 


appoint- 


to factory manager at York and Frank 


Bovenschulte to manager of the mer- 
chandise department. 


Mr. Allenbrand has been manager 


| of the merchandise department since 


| 1944, having been associated with the 


1931. this 


had been defense co- 


company since Prior to 


appointment, he 


ordinator and later selective service 


| coordinator during World War II. 


Mr. Erich, 


company 


who has been with the 
1928, 


machine operator, subsequently served 


since starting as a 


as foreman, general foreman, and su- 


perintendent of the tractor 
In 1952, he 


factory 


factory. 
was promoted to assistant 
manager at Peoria. 

to the 
pany in 1929 as a painter in the parts 
department. In 1934 he 
ferred to the merchandise department, 


Mr. Bovenschulte came com- 


was trans- 


where he has since served. 


New Hilliard Representative 


Appointment of Jules D. 
Ling 


Gratiot 


Los Angeles, as California repre- 


| sentative for The Hilliard Corp., has 
| been announced. 


| Columbia Buys 2 Tool Concerns 


Columbia Machinery and Engineer- 


| ing Corp. has acquired all of the as- 
| sets and manufacturing rights of the 


Bridgeport Safety Emery Wheel Co., 


| Inc. and the Diamond Machine Co. of 


Connecticut. The acquisition climaxed 


| several months of negotiations and it 


was reported that the companies were 


purchased for cash. 








WANTED 6. M.°71° 


Discarded ms o-_— & assembiles. 


interstate diesel service, incorporated 
7120 CARNIGIE AVE. « CLEVELAND 3, OHIO 














Contents At A Glance 


With Liquidometer remote 
reading fuel storage tank gauges 
you can check quickly and ac- 
curately oil deliveries, consump- 
tion and amount on hand. No 
Diesel plant is complete without 
one. Liquidometer or Levelom- 
eter models are available for 
tanks of any capacity. 


Write for complete information 


THE QU IDOMETER corp. 


36-24 Skillman Ave., Long Island City, N. Y. 











They're Ready Now 
To Fill Your Needs For 


Traded DIESEL MEN! 


UEI graduates are energetic, willing workers. They 
have good basic training in operation, maintenance 
and repair of all types of Diesel engines. The 
Diesel man you want is ready to go to work for 
you in the U.S. or Canada, or will travel farther 
if the opportunity is right. Tell us your needs. 


ered 
=— UTILITIES 
ENGINEERING INSTITUTE . 


DIESEL DIVISION al 


2923 Sheffield Ave. 


Draining Mea foo Iudastrg 
Since 1997" 





April, 1953 





In 


NELLUMOID ¥ 


‘KKETS AND SHEET PACK! 
OIL, WATER AND GASOLIN 


Dd 


Pe 





WANTED D.P.S. THERMOMETERS 
Diese! Sales Engineer to cover East Const SEPARABLE BASE SERIES 


area, headquarter New York under 





years. Excellent opportunity for hard-work- These instruments are a series of marine type 
jo ing man with initiative. Give details of thermometers designed for all diesels and all 
a qualifications and experience. Write to plant uses—water-oil-exhoust 
IMMEDIATE ; Box 401 
Fs : FEATURES All brass constructio 
SHIPMENT fe Diesel Power & Diesel Transportation sitar Eat 
Unit r 192 Lexington Avenue cork insulation 
Capacities New York, New York 
(Repair service 
ay yy ’ available) 
ve AC. . e 
50-60 Cycles 33 years con 
tinuously in the 
v tCO CORPORATION | a Chee 
Voltages gome 














Write or wire today for bulletins and Pp 
intermation regarding these fine fully gveran- 
teed, low cost DIESEL ENGINE GENERATING “ey . 
UNITS. Visit our pients et Sausalite (S. F.), ’ 

Califernia, and Jersey City, N. J., and see units ‘ ; * 
in eperstion en ovr test stand. 


“SPECIALISTS IN DIESEL POWER” 
A. G. Schoonmaker Co., Inc. BUI tho. 440 Straight 06.88 
56 Church St., New York 7, N. Y. { 7 Eee No. 447 Angle ..85.45 
DIESEL PLANT SPECIALTIES CO. 


Stevens Point, Wisconsin 





Write For 
Catalog 











MEN TRAINED 


IN PROTECTIVE MAINTENANCE maaan PIONEERS 
AND GENERAL OVERHAUL “Yes, indeed, Fullis, we've got a 
Diesel Engines, Tractors and 


Bay an real live-wire organization here.” DIESEL TESTING 


NATIONAL SAFETY COUNCIL 
We specialize in the practical phase — 

of training. Shop Method Home EQUIPMENT 
study, If you are employed in this rat ete oo 


field and need better “Know How”, DIESEL GENERATOR SETS For Additional Information 


or if you are an Employer and 100 KW General Motors Model 3-268A Write 
| AC. & DC. units. Rebuilt | 


need trained Men, Write Today! ; ; Any? ll 
INTERSTATE TRAINING SERV- || wate Fs fog ig ™ ee _ | AUTOMOTIVE PRODUCTS, INC 


Cc. & DC. Gen. sets 
ICE, Dept. 28-D, 4035 N.E. Sandy Various types & sizes in Stock 1700 Southeast Grand Avenue 
Blvd., Portland 13, Ore. } ALJON ELECTRIC DIESEL CO. Portland 14, Oregon 


DIESEL PARTS 


STerling 3-6515 
GENERAL MOTORS and CLEVELAND 









































INSTALL Unifler 


“ENGINEERED 
TO YOUR INDIVIDUAL NEEDS” 


“Unifio’s’’ unique design and construction 
result in lightweight, pact, odaptabl 
unit. 





INQUIRIES SOLICITED FOR » SERIES 71 
*"UNIFLO" is Flexible Cabinets for double voltage and double a 278A 


*T. M. Reg cycle, Single voltage with added feature of ; 268A 
to suit any ‘arrangement of piping frequency meters, running time meter, 
Meets U. S. Military Specifications. Generator switchboards to include ae 12-567 ATL 
Send for Illustrated Bulletin DT-728 a ee pee ae ane gene. 


MORSE ENGINEERING CO. “e RODER-BLACKBURN 
MARINE PRODUCTS & ENGINEERING CO pp tglyng Gy inteenarionat conroration 


St. Lovis 1, Mo. “> / 








149 Broadway (Dept. M2) N. Y. 6, N.Y. 
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Fishing vessels profit by the 
use of turbocharged diesels. 


Note the small added space 
required by the turbocharger 
on this Wolverine Engine. 


OW SMALL, HIGH-SPEED DIESELS 


get a big boost 


The new MO ELLIOTT TURBOCHARGER 


ADVANTAGES 


Engine output increased 50% and more 


Increased capacity for overloads 
Saving in fuel and lube oil 


Operation unaffected by reversing engine 


For several years the larger four-cycle diesels have been enabled to gain 
up to and beyond 50% of rating with Elliott turbochargers, without 
increase in weight or bulk. With the new Elliott M5 turbocharger, small 
high-speed engines as used in fishing boats, locomotives, stationary plants 


and mobile equipment can now enjoy the same big advantage. 


This means more cargo space, more pay load, greater fuel economy. In 
short, savings which are even more important in the case of the smaller 


engines, where space is a vital factor. 
For the full story on this new diesel development, contact your nearest 
Elliott representative or write Elliott Company, Supercharger Depart- 


ment, Jeannette, Pa. 


ELLIOTT Company 





Supercharger Department 


c 














Gets maximum protection with... 


@ At the time this supercharged diesel engine was 
instailed in a municipal power plant, Stranparp HD 
Oil had already established an outstanding record 
for effective lubrication in the plant’s other units. 
In the new unit, STANDARD HD has set a new high 
for efficient performance. 

Most of the plant’s load has been carried by the 
new, supercharged unit. In two years of continuous, 
hard service, STANDARD HD has supplied clean, 
protective lubrication. There have been no shut- 
downs for oil system maintenance. The original fill 
of oil has never been changed and has remained in 
excellent condition, as shown by periodic tests of 
oil samples. 


The experience of this power plant, and that of a 


STANDARD OIL COMPANY | STANDARD 








STANDARD HD 


TRADE MARK 


OIL 


host of midwest diesel operators, indicates the 
savings you can make with STanparp HD. The 
Standard Oil lubrication specialist serving your 
section of the Midwest will be glad to give you in- 
formation about the use of STANDARD HD in plants 
near your own with which you may be familiar. 
You can contact the lubrication specialist by phon- 
ing your local Standard Oil office. Or write: 
Standard Oil Company, 910 South Michigan Ave- 
nue, Chicago 80, Illinois. 


(Indiana ) 





